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±3%af3-CfeS (9 2) ffl®tSo 

94) -fe;i/D-^7^U— ^^©SB^K^ 8 0 
~9 9. 5 (1) ©Sg« 0 

95) %;VD— ^T'i'W— h7 •< ^©•'W 0. 

0 0 5~5%ffeS (1) ©S§«U 

96) -b;i/D-^7i'U-h7^Jl'A©Re* ! > 0~5 
0nm-Cft5 (1) ©SS«o 

97) t;i/D-^7->l'-h7-f;i/AORth4 s , 0~ 
4 OOnmffcl, (1) ©5§«U 

98) Res RthC^^ntf, ± 3 %ttFre&£> (9 
6 ) , (97) ©!£8U 

;99)-b;vD-^r^ i/— h y 4 ;uA©^-?K(Rj*fi^ 

-2~2° (1) ©Jg®. 

;iOO)-b;VP— ^T^U— h7-f ;WA©3 8 0 nmfc 

33tt5&ifi^ 2 0%WTtr*S (1) ©«&«„ 
;i 01 )-fe;vD-*7^u- ;vA©8Sffi&«tf, 

HI%tlTTS5 (1) ©!g«. 
: 1 02) -b )\> d T *> U - >> 7 -f )\> A (D-gti.&lfi. 4 Jt 

S%WTT!£.S (1) ©fil«. 
;i03)-b;VD-7i7'^l'— h7-( ;i/A©5lt£J£2>^ 1 0 

0~6 0 0kgf/mm ! -C*5 (1) ©!!&»<, 
:iO4)-b;VD-^r^U-h7^;PA0#fi$*s. 2 0 

-7 0%f&-S (1) ©SMS. 
: 1 05 ) -fe ;v D - * 7" l> - h 7 ;V A ©liiSTJ 5 ~ 

3 0kgf/rara 2 t$>5 (1) ©Jg«„ 
106)-t;VP-^7'>>U— h74 ;VA©Tg#5 0- 

1 8 O'CTrfc*. ( 1 ) ©S£t* B 

; 1 07 ) -b )\> D - ^ T > V — Y 7 4 >\, A ©fftiRifga^ - 2 

~2%T$>* (1) ©J§& 0 
1 08)-b;i/D— ^7-'>lx— h 7 -c ;vA©*®A*zk«cW 
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1-S&&S5~9 0° f*3> (1) ©88. 

( 1 09) Hr ;vd — ^ yi/Xs—Y? 4 )\> A©*Pj&i>*. 4? d * 
-^ttJSfcSBSSftfc 2&©d#«©[iSK:ea£ 
ftfc*^7 ;i/ASr-*©«3l6fiiffl*> <£>3fc«:gTT 

<&#©«#« ©<b#- e. a&-r s t g & o t, o . 

0 lmmfel±TS)5ff^©&ii«2 0 0<@/cm*J£l 
TT*5 (1) oimo 

(1 10) -b;i/D— y^T^U— h7-f >VA©jJ>&< fcfc— 

#©fl5#gsiii3i<*fx-tv^ (i) ©sgit. 
(i 1 1 )asias4JSS^a-fiimjftSx , *«Er9x 

fc3 (110) ©jg«. 
(1 l2)-fe;vD— zyisu— K7-<;ui»©jl>56t< i:4>— 
^©BtfT&OSft-O^ (1) ©®«o 

(1 1 3) s§« ( i ) Tf§e>nfe*;vD-^r s/u- h 

Ufcfl!5©«lifeS@*^ Lfc^tt»»o 

(114) «f6B*»»«KfiUi, Hfls^fiiM, S^BSit®, 

«t<kt>lS&»{7fcii:«:4$Sti:-rs (113) 

d 1 5)«nttji^ 'j>«; < kt.-a©if®}gtt»is o . 

1~1 0 0 0mg/m s ttlfc(l 1 3)©Jg». 

(116) «ttBSS6«, k4>-tt©S!5SiJ4 0. 1- 

1 0 0 0mg/m 2 ^f?Lfc (113) ©SS«t„ 

(117) tWEeS*s N jj>*<i:*)-ffi©vy f^JSrO. 1 
~1 O0Omg/m 8 Ml/fc (113) ©JSSU 

d 1 8)«itn±ji^'j>*: < t%-m<o&mm±m* 1 ~ 

1 0 0 Omg/m^fW; (113) ©ffi«o 

(119) «HS«»*»x3t^^-e*5(l 1 3)©*J». 

(120) 3t^^* s tfi§*^S-C$)5(l 1 9)©J!81f. 

fed (12 0) ©SStK. 

(122) d^St?©«3tK±J, 3<7^««3tK, -fett^ 

(12 1) ©ffitS. 

(123) ®^^* y tr-;u7;i/n-;^7 ^ )\>j±*m 
v%rsajt#n-r^2> (122) ©jsai. 

(1 24)&gS^$Sgi> s TN> IPS^FLC.AFLC. 
OCBx STN, VA*3J;VHAN-C$.?) (12 0) 
(Dim 

(125) aas, si*^ *2JS3s©^rn©«a^^ 

(12 0) ©J8«. 

(1 26) v AS«ra^^St:ffi it «ft$fflflt J'-ho 
ReVi>- y'-^a^ffl^OTJS 1 5 OnmtU 
Rthl/^-?-i/3>«S7 0M4 0 0nmt 
feS (12 4) (Dm&o 

(1 27) -fe;UD-^7'-> V- h 7 -< ;pa lC{S3tffi*§g D 

^to-^feffi^e^7-f;vA-c*s (l) ©^i 

(128) 6 0°C,ffi*M9 0%t5 0 O^ffliS^^-l*^ 

$tfftf:10%WTfS.5 (1) ©ffi«6. 



ti:rtS31#^ 8 1 R 1 3 - 0 1 



( 5 M) 
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( 1 29) 8 0 °CT- 5 0 0 E$R3I£B$;§? -Stzik® 

ft!*** ¥f7jSjSspiiJ:VilX2j§** s #t: 1 0% 
WTTfeS (1) ©J§$<> 

(130) 6 0-C,fflMlS9 0%f 5 0 OBSfflgB^-efc 

m<D&&<D&{t&ifi, vffa&vmizx-mz 1 0% 

(1) ©SS«U 

(131) 8 o*cu5 o ommm$2itrz&<o&ftor>m<t, 

*ifi, ¥fi&£Vm$.-?&£l 0%JWTT-ifeS (1) 

©ssau 

8*44 Ommx 8 Omm£\ 2 5*C, 6 0%RHfA^ 
X^-i--(HGM-2DP, XHm&m-C J I S K 
-671 4tS£otafl^U&. 
(5Si§40 

IS*t2 Ommx 7 Ommi 2 5°C, 6 0%RHT?iSW 

saasig (AKAftmeit&it. K0TAKisifft9r) 

T-°TI5L# (6 1 5nm) omm&ZMZ. Lfe. 

(#*#«) 

££*41 3mrax 4 Oram*. 2 5*C, 6 0 % R H T-#3fc 
ftKfi (U-3 2 1 CK (**) BttSWflf) CT. &g 
3 0 0~4 5 0 nmtC*5W5.Sja^feSI«bfco <WS 
fcfc 7 2 5 %©«ESt-^«>*:of®l!L3!mtt (flf 

3**1/ 2 ) + 5 %© jSST?m bfc. tRiRiga:, 251^ 0 . 
4%©$S-CST. $P>tCs 3 8 0 nmOSjasfs^rgW 

(l/^-r— >a> Re) 
KSTOmmxlOOmm^ 2 5*C, 6 0%RHt?2 
BtHiraU e©19S*ftt (K0BRA2 1 DHs 2* 
ttfJ (#0 KIT 6 3 2. 8 nmCiJtf SSiB^lRl^&ay 
* V 9 -=r-is 3 >ffi©*Uf it J; t> * (B Lfc. 
R e = | nMD-nTD I xd 
ft}3. &SI*6 3 2.8 nmfeWCStilfc.fi^JfcS^ii* 

(l/^-?-i/3>Rt h) 
ESW3 Ommx 4 OmmSs 2 5*0, 6 0%RHt2R 
IHHSU xyrv;*— *-(Ml 5 0, B*#3fe(1*)) 
T?s 6 3 2. 8 nmCfcWSSittflRliP&iM^ Lfctei: 
7 4 ;v A m £fft tt ft ifi b ms L fc V * — 5 s — 3 ^ a 

Rth= { (nMD + n T D) /2-nTH} xd 
(d^ffifttfl) 

B5fi7 0mmxlOOmmS, 2 5"C* 6 5%RH7?2 
ttNH&U eS&&B$Tf+ (K0BRA2 1 DH> I 
¥tm (**) ) SHAMtCfcttaAt^fc^b;* 

(tfl^CU') 

SIMUgffrtf- (KOBRA-2 lADHs 3E^tt 

(«0) -enxi/ftflEsaisufe. ti^c^c 
fc. £*§«Mft (iaxu) ©v>^i:tt, ffl^iqj 

©^ t ^li ? A» e, 4 ^©^±9 i: 'h * t> li -5 4 A©¥ 



(5IS8B0 

8*45 Ommx 6 4mm£x 2 3°Cs 65%RHT2ffS 

xi so 6 3 8 3/2- 1 9 8 3£fto-?\ §l$t:g-f 
ainsssi^ MD, TDJsmX-W-OiihLxm&Ltzo 
(WSrSSfi) 

Bt*41 2 Ommx l 2 Omm^ 23*C % 65%RH> 
2 niKina U I SO 8 7 7 6- 1 9 8 8tZftvX$i*) 

mj c <k o x ®m t & £ * ate®. @a u 

tWl 5mmx 2 5 OmmS, 2 3*C\ 6 5%RHx 2 
B*WH«U5 l >5'D>5IBattttl (RTA- 1 0 Ox * 
'JxVrfi' (80 ) ttISOH 6 4- 1 9 83t 
tSo-C, 4S0J8iS*4JI 1 0 0 mm, 5l3gS& 2 0 0 ± 5 m 

m/»tpn±**gi^«i}«©js*i:#v«t Dirmufc. 

^STSSbfe^ *B©7-f ;vA©Rt i:rtSB©7w 
;VA©R t Srt35$©»ST?^»s ^©M4 R t H£ bt 

Kifetl 0 Ommx 2 0 OmmjSj:^? 5mmx 10 0m 
m©K^^. 2 3*Cs 6 5%RH, 2i@lIU 
->n>§|?5KK« (RTA— 10 0, *'Jx>f'^ 
(#0 ) ct, ^:§tN7^;WA4^©±k:@^U 20 
o g©*fe K>^-o»tz'\\^\yy-i ;^$a*fe. 

fc§©*S«3So *U"Cx ttffAARs 

F = //xW (W : *5*> D©fi* (kgf ) ) 
(i&^M (jRi^tt) ) 
St3|sJ3 5mmx 1 0 0mm*. 2 3*C. 6 5%RH, 2 

(7';v*UiD*^P) 

tSiSl 0 Ommx l 0 OmmS, SmrJVti >) >r>ib>®, 
m&W («r«*W6 (ft) ) KTx 6 0*C, 2N7k®(b± 
h 'J 2 a-RII* >{b Ux 4 3 0 *C 

0. 0 lN#S3®CT4#Pia+«)U 4^*«E. 10 

o°c-e3»Mx s«ste«miau s^.t^y{bmmm 

C : fiYbA'iJpftDSSfe^ns 
D : fifl:4»«t<l8;«>?»n5 
(*-JMI) 

SE}!43 5mmx 3mm*. jtj-^SSSIfi (HE I DON 
(No. YG5 3 - 1 6 8),iM*(«))-E251 
5 5%v 8 5%T2 4B3MSSSU fisp*S4*-;Ufi 

taista. sfc^xy hx-©*-;ni, *S25 ,, c© 

3 0^»S Ufc^(C-e©*->lVttS:SiS-r So 
(»S»tt) 

SC*43 5mmx 2 5mm*x 8 S'C, 90%RHf 20 
0, 5 0 0, 1 0 0 OB$RS*tt*ftJPti?-e-t\ 77? 
t^l/OiH-lPR-lO^^ 3iX^v^(«t)) 



8 1R 13-01 
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*>JBrbfc. 

A : ^tcgfctf&O&fi*^,, 
B : ftM&Zrzteftmt <fcaj&#gfls* 5 fStf>£ixS. 
(•&**) 

Sfl7mmx3Smm**»aim SMbH£$SSS (C 
A- 0 3, VA-0 5, »tHS<b^ (80 ) tt*- 

T-RfcbTlfm 

&mmmt3 5mra^7!?n7t-^7^- (GC 
-1 8 A. a&§5fti?r (**) ) CTs 

S«3 0mmxl2 0mmS9 0U 5%RHT?2 4 % 

1 2 0B$fgjgBf£-e\ sa&^^-y-^ (Sfm?4^ (») ) 

HPSCD/STf (L 1 ) SS'hg^D 1/10 0 Ommtt 
aO^Lfcc <*6fc:90*CU 5%RHCt24^ 12 
O^H^jE.iSb-r^>5 L HPI5©Tj'S (L2) *mMo * 
LT, 8WR8S*={(L1-L2)/L1} xlOO 

(fcS^Kifffl) 
IS*4 3 Omnix 1 2 Omm*, 4 0U 9 5%RHM 

6 0*C, 9 0%RHf*n-?n2 4eSISIIU SSfrlT 

(irX44¥ (80 ) P8«SK6mra«J©ft 
4 1 0 OmmfflPSKSStt, RSRS©®^ (LI) SrS'M 
IDl/lOOOmmfcaiSbfco-tUT, 9 0*C, 
5%RHCT2 4l$ffi, 1 2 0 KfBBJBltjaS Ltx MVf 
[B«©-tftt (L3) tafcLfc. -tfflrtMb*= {(LI 
-L 2) /L 1} x 1 0 OfMfe. 
(SfiS) 

sSS 7 0mmtf&2 9 0%RHM4 0°C, 9 0% 
RHX*ti*n2 SffiiSlt^S (KK — 

7 0 9 0 0 7,SSM«))Ct:, J1S Z-0 

2 0 8t(So-C> #{fcB«&fc*)©*#S£l?tH (g/ 
m 2 ) bfc„ -ebTs a&ft»Ma&ftft-1Jiaflraft 

(^-*©¥®tt) 
8S*4i:bT±iffix 1. 5m*K»3k Sii3ieiCT««* 

(R*JtftSO 

&Mbl,X£W>x lmi:5M*S.ts 
l:t^HJlfe«, flSAKfttreiltt CJVb) fclSSSb 
iffiffibfc. 
(*&££«) 

«fc »5 3 Omralx l 2 0 mmM^rostS&K-^S 3*St8SflX 
t5. KSSM-roi^SiSlcemm^Cj'c^^^y^f 10 0m 
mHfigCMttS. iJxS 2 3 ± 3*C,ffi*tia& 6 5 ± 5 % 

©firt"C3»iBw±iia-r». e»t;>y-y (ff*#4 

# (80 CI) £flfUTM>^BBa©ISnr (LI) SS* 
m&*>/\ 0 0 Omm*-ca5^tS. &C§SS&K-£8 

o-c± i*c©e?a§ncsbT3BtH^jaiibv 23 + 

3^ ffi*Jffi£6 5±5%©gpgT-3BSI18feU:HI&bfc 
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*£. 

gM5t&^= (L1-L2/L1) x 1 00 
(ft4KtgBBte££) 

[Sjt:jSot3mm<it:®»i-r5o g^&ACiiPg* 2 5 
mmmmx^f :y^-r*oC:n*TMA«i]SSg(TA i 
nstrument sttJSTMA 2 9 4 0MTherm 
o Mechanical An a 1 y z e r) £)!fv 
ts 0. 0 4N©A*aD^^* I ?>3 0"CiP?> 2 0 0*C^ 
-C3*C/5-C#^b3&*se.^-SS:fb4aiI«TS. 3 0*C 
O^SfcgjlfcU dni>^2%JRffibfciS&£JKI8ll 

m#tf-;VF$4 >8J73t£3l^!S>5St&*SSTM T5 
OBP*fflt\ 2 3-C- 7 0%£H5eK 5l^!gt)SS 

(»j&s«J©«IJ£) 

B^ttss (^^^m ^-^-mdstg^ssbrs 

93fc£9MU -tt©fi^«©raC=&IS«S:S<o 

Stt^^^sa«affi©*©«:^fflbfe. M-«s«>e»* : feRa 

Itbs S*HH*e>^^a^ (5 Ofc) 1 cm'lfe 
9©ttS0. 0 1 mmfcU:©J¥;SiJ&£jb£> b bfco 



4. •tert'D — XTi'b- Ml*48l 

mwwr, vtWHwD liZv&iD, ran©®*** 

^ «fc!>?I-&b-tffiffib-tfc.k^«, cn?.©Ifi 
■fe;VD-^CoVN-c©^«B5&:lBSStt, Mitt^xf 

(i7) ( %m, &mm. bm 

X^SfHIttx 1 9 7 0.¥ftfr) CI&W. 

Xli^-fe^o-^tte 0^~1 5 075 (S-&SISS3 
500~1^) -C*t)s ttSU >*l±875~5 0^ (S 

^■ac«#5 o o~3 o o o) -efcu, *#^;vni873 

~1 3 47f (S^S«#5 0 0-2 1 0 0) TJfcS. Z. 
ZX-ftttit. -fe^D-^SSVMi^CSI^i*©^^ 

v^x l±-fe A- p — ^ e> ^;Wb bx -b ;v d 
-^7>>l/-hS^Ht%tfs ^tc»*bv^miil:©-fe;i' 
o-^#-?©*S|iJffl-C#5IRt-l±!tt<, U >^-^>m;u 
bX*ISS ') >^ i:*SClJSS4*«-'^i'7'i: bXffl 

^e.n*o ';>^tt«s^tc«gant©*T-sE*sgA s ^v^ 

SS^T-*») a--b;PD-*£S (^Jil«8 8~9 2M 
fi%) 4 s #<*fiS* s iS<s ^&8^)t)'J>«:^. ^ ©11 U > 

©g¥jatt7-7^^^^$r«g5j^(i 7)®mm%&m(h 

m. ^EBSx BWX^ffHItt, 1 9 7 0^»fT) ©2 5 
~2 8HCiBj!E$n, S2 • 3\ZZ<D®&1fittm$tlT 



ttft&mm^ 8 i r i 3 - o i 



( 7 X) 
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ft%kn)\'7Vl^X*>mme>2 8-3 2MfcSE&£iXT 
^.2 • 4Kft{44>I3«£ftT£>), a#i£«tifT- 

$bW cct-s SM!i£ftfcl$?£'J>*i:*#^n<:/£ 
ift£bTfiH^Ci:fc#£b<. * ©Uplift fcKJSS 
flft^***?!; b<li5/9 5-9 5/5-e&>), <£«)$? 
$L<H10/90~90/10t$5. 3t£-f SCt 

-r;wA<DS^ ^ft£^##fttt£afe&-f a^tf-t- 

C^UTliS^frtoft-t^O, ASTM st and a 
rd Part 15, TAPPI Standar 
d (Technical Association 
of the Pulp and Paper Ind 
ustryl^JIS P 8 1 0 1 feirCSMBCJStf 

*ffili. Iiti80~l 0 0Kfi%*Ig©l£Ba>e>32R 
*ttJV\>zrn\£ s il#8 5~9 8%g&-c-fca.> 

80~96% (ft t 9 2 - 9 6 %) IIK©' Vl/7<&<EJ5 

s e>c#fti#c*5^-t»i, ftH¥ 11-130301 

'>D-^^:$:g•^•cv^T^)J:V'.o *©tt4MiftCK5££ 
ivfev** 5 , v W— */=¥*> D-* (*Mt) =0.3 
5/1-3. 0/1, #£b<»i0. 35/1-2. 5 
/l, £<blCj!?l:b<liO. 3 5/l~2/l-e$>5o 

ft8a£ft&-fe;vp-* b UT-b?-— beisn 
t, T>^-^^<fcV*«>D— x©&^cfiii, o. o 
i-5W»s $?£b<JiO. l — 4 ; e;v%t&5« * 
*$, r-?>^-xj r^i/D-Xj li, ;w:r4»C-gi; 
;h,5~.$-bn<a— t, a -?>:*->&£) 

tifc-fe^D-^T^v— h (-fe;vD-x bUT-b^- b 
tro^-C) ©«fi£Sf£#li, JH**)Clift§fl¥ 1 1-1 

30301 ^fcis$©;*a-e##r-e § 5. 

iffiJieft^riRit: Tfffc 1H5'J b*8Sg-&tc i ^ t§I £ 
5<l©-b;vD— x^-?©-fe;i/t:d-— x*ffi{cJ:-3T HI 
©#&JS£BJ&bT^arfc#s2®<*ftT^.5. 

x jg a k i fifcf* ©£H{bftii?;#ib » d -x -e^ 7 
oss-e&scfctf^sixtis!). zhbo-tfrv— x* 

*}£ 05© -b ;v D — X r > U — b KM t ft b T (£M X- # * o 



W±I2i$ Lfc-fe;vD-x7 b— b 7 -f ;i/ a tcowt li, 
ftg§¥l 0-4 5 8 0 3. ^Hf 1 1 -2 6 9 3 04, 
ftBS¥ 8-2 3 1 7 6 1. ft§8¥ 8- 2 3 1 7 6 1. ft 
10-6017 0, ft§l¥9-4 07 9 2, ft»¥ 

1 1 -58 5 1, ft§S¥l 1-269304. ftg§¥9 
-90101, ftHB5 7- 1 8 27 37, *H¥4- 

2 7 7 5 3 0. ftB8¥ 1 1 -2 9 2 9 8 9, ftB§¥ i 2 
- 1 3 1 5 2 4, ftBl¥l 2-13711 5^ift:i3 
@©-fe;wD— xt'S' b— b fcauafsc bV%„ 
^n?, ©$#*>, *8?B©#l£f&^&Sa££:ffl^'Tft 
8i$ ft*-b ;vd -XT *s b — b 7 -f ;b A bt lift t 
^s^$^^^>4)©•ctt3&^^o 



5. -fe^n— 7,7->W- hSiaSV^-f ;i/A©#SS 

*c±^©-t;i'n-x ifeK^ e.ssii^ns*Sffi©b 

;i/D— X7i/b— htoWN-CgB©f So #}$$g©-fe;UD 
— Mi, -b;i/D— X©2k&S'-v©K&B* 1 T 
1SS; (I) - (DI) ©±-C&8iJ£f5 *>©##£ b^o 

(I) 2. 6SA+BS3. 0 

(II) 2. 05A^3. 0 
(in) OgB^O. 8 

C jSl+AaVBtt-b^D— X©7j<&afc:E&£ 
n-TV«5T>>^©S^aS:*b, Att7-b?-;VS©S 
J^JS, $fcB»*^IS^«3~2 2©TWl/g©B&K 

-b^tj— 7ca i iova— x#<at 3ffl©*s 
stffe?). ±ie©a^«:-f ©*KS3. 0K2t-fsB& 
s*^-r*)©-c. ^^©eesa^s. o-c&s. -b;po 

-Xh';7-b7 l -htt-fiftfc:A©a^«ii J 2. 6-3. 
0 D ( C ©S^. S^* tlH if -o tf^TC o . 

4-C&3) , B = 0©S-&* J -b;i'D— X h UT-fef- h 
*.&fficr>*2)Un— Mi. Ti'^S* 5 
±S57'-b5 : -;vS©-b;VD— X F- U7-1:t- b. SV^b 
5S»V&#2. 0tt±"C, ^JRS?»* S 3~2 2-©T^>;V 
S*«0. 8WT. W»Hftttif?tz*.m&ifiO. 4felT 
©^.©4«^^f^b^^. ^SlJl-?a3-2 2©7-^;wS©a 
0. StlTisfettC^^ftCSstbU. S 
ifcKli. •b;vD-x©7XK»cs«1-i.»^*feliSy c 
K^®^IS3~2 2©fllJ»K©^**iW«b, tt»t 
J:^rf§feh,So aiStffijfcbtli, ASTM©D-8 

17-9 lCJpb-rsiifi-rscii^ai^So 

K^©B»ffi*KfbS-c& e. tor c: h* s iim*5c: ftton 
•r^^S» -r^tot), -b;UD— XT-bx— MCiSOT¥J9 
BMbSH, ffl^ft«K:jS5bT5 8%~6 2. 5 % {7 
-b^;va©¥$S$&&2. 64-3. 0) ?IS©ffiHi» 
fftbV%o ££ICff*b<li5 9-6 2% (^^«, 6 

0-6 1%) flfi-t&a. cdT?Bt<bKti, ^-&KKfi 
*58ci*u -b;vD-7,*tiaa^fct)©^^©ss 

H^JpStH\ ASTM : D-8 1 7-9 1 (-b;i/D- 
X7-bx-b^if©^j&a) ©7b^;Wbg©305£8: 
Cipb-CS3^-C#5o M<*WCIi. $£*Sbfc-b;WD-x 
T-b^-M. 9g£*SPFbT, 7^b>J:y^^;vx 
;U^+^b'i:©S^?§l« (MJfc4 : 1) 15 Omit 
jgfflbfclg, lN^ft^hU^ATk^tftSOml^SS 
iDb. 2 5*C-C 2ftS^ r >-n3rs <> 
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F) -Ciiji&JOjfcgfb^hU^Afcffi^-rS. ttc, ±83 

BftiK (%) = [6. 5x (B — A) xF] /W 

AliSt*4T'© 1 N5fcB©i&£S (ml) B 
li 7 v lN5£&CD*®gfi (ml) , Fttl 

tfc, #tt^T-l£-bJVD-;*:r£'l'-b©6{tokB£© 
HSlffi^ 2, 3{CcCl±^-r#^{f -5 b^. -tt 
2. 3, 6©*I8Stt£<*:<Da&K©l/3-3o 

W b* 6t&©*BS# 3. 2 %W±r ^-ivatBtft^n-C 
H5Iiis»tL<s ICU3 3%fel±* s #£b<U 
cats 4%i*±X3bZZtifi&$il,^. 

*B£ tt x r ■fe***a*fc««fi 4 w±©7->;vST- 
a?>*cl:a»*f*b<, ?dk*=jiA ^n>f;vS>. 
yti/D-f;vS, ^>vM;p£, 7if *)v4)\>mtj.ZZm 

*fiEtffi©-fe;v/D— ^T->b — b©T'>;PSi: bt»±s 
7 ;i, >r n ;i/ * ;V # =. )\>x. 7 t )\> fc 5 t > Jl'tf- 

& o % e. cs&<* nfcg**r b-c t> <t < . 

^»i&* s 2 2»lt©^^7 i -'1'Sa s »*l^. cne>© 
^Sibt^-b^D— ^ri'V— hfcbTisu jc*?;^© 

«gft^ai)«2 2ttT©7^ (08*«> T-b^k 7* 
;K f^y-Ok K^ii^-Ok h'J?*-'^^ 

3t3;i/^^;vs (r*u;k ^^ujvfcif) 7";;v* 
;v^=.;v^ ("cW-f Jk ±7*o>f ;wfc£) , 
SciitftB**. cftfe®*"*** 

K -b^P-^T-b^-h^b-K ■b^D-^T-fe 

i-fcirtfeDs Tg^:r;x^©ig£tt*©i±i$s«ftfc:fg 

b-K ©*>©#*? It b<, lPKO^Bflf 
W-K©<fc©{*3f4ft¥i9m^Sx S&fi#©B©*58£ 

B (**) (MHLT-2 0, 30, 40, 50, 70, 

3 5, 5 5, 1 0 5&ifK 4—XV*>a9*9&W 
ilis CAB-551-0.01xCAB-551-0. 
02, CAB- 5 0 0-5. CAB-381-0. 5s 
CAB-3 8 1-0 2v CAB-3 8 1-2 0, CAB 
-321-0. 2, CAP-504-0. 2, CAP- 

4 8 2- 2 0, CA-3 9 8-3££)> n-^k*^ 
^htt^ftD, <ajnt¥R^^U-K©-b^n- 
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(5-1) -b;VD-^7->U- h©SHt*vS 
W±©*a^ffl^^>n2>-b;VD-^7^V- h©§SS 

#&*&©#$ bi^-b;vn— .aT'S/b- h©*-efc, «tt) 

©x^t^vko^t t> * ©SJittco^xttiH^Jc^JSt- 

— 7,7*2.7— Y £r?V>T©— BfcJ&IBSHatiiJiii©:?'^;* 
?-s> (17) aUt^^BI (Aifx ^EBS, 

BfJxlggrlHtf:. 1 9 7 0¥&fr) © 5 4~ 1 0 7 

*b<ffl^e>n*o 

ir©*i*T?SS3i-C S S .-b^ o T-fe H±> 

•j ^ vi»r©-fe;vD— ^s^sgfK'i tx-jas b& 

SJH^-tSfcdcBBCfc DT-b^^ftlb h "J7*f-h* 

ffs-rso b^s^Cv ms©»(bac*s<fc5t:i)D7jc 

t:«kD-b;wD-^7'-b7 i -hi:b-c5S3g$n2.o *Stt<b 
Iglt 09iHRffi-^#*^if©i«S. RSf-¥>#*RSS 
^©Siflfc if t?s (-b;vn— *) ^jas-TS^i: 

1 o omasecMb-t 10-10 oaas?> *f^b<«* 

2 0^8 01i^ $6t:J!fSb<tt3 0~6 0SS8? 
&%matt2>o T-fe^-;vfljXgk:*H-a^*B^ffiat±s 

(-fe^n— ^) l o OfiflSBCMb-r 2 3 0~3 
ooaaa. »$b<<±2 4 0~2 9 oaaas, s&k 

»*b<H:2 5 0~2 8 OfiftSStfc?.. T-fe^MbX 

gcis^t, jift^jKiib-rKK^ffl^n^fflffifflfi 
mx\£'W7 (-fe;wn-^) i o oaagpc^bt 

2 0 0~7 0 0SftSP. Sftb<tt300-600Sa 
gp^*>t:«?*b<0:3 50-50 OllSJgStfeS. 
r-fe^MbXttSfti&teBli: b-ri±. b < \±m&lfi®. 
mzti, •f-cfiEMatts -b;vD— ^ 1 o oaaspcttb 
-tv i~ i 5fiagp, »*b<ii5~i saaaPs 

5~ i omasp-c$)4o 

■t ;v d - 7 7 -b 7— h ©^ w^tt «: $ e> k a# -r 

afctofcl*, ■b;WD-^7-b7 1 -h©S!jiX|I©-5-fejS 

D-^r -bT 1 — h sr^bautiaa-r s©tf^^-c&2>= 

a©^^©^^}? 5) -r#>*T- B-fbxst-©B 
BS^a*#< bt7 , -fe^;i"(bbfc-fe;i/D-xT-b5 1 - 

ffli:bttt> m«> aB^b7k^;jl^B, 3SBB, » 
&J1#B, iHBft5>>n-<;i/, 5SB{b^>\/^ ;v^^© 
; &m<bi?7*?)\'UZ<Dti1&®®tt>y)teZb , M™ 
So Cin6©B<bSiJH:*»-rXttX|iW±^-C-& 
So »i bi^B<bS!lKB\ *)VU-77*T-Yirt><0 

iSBfbTlcSlv 5i=¥B, iaBB#3M:re>*u jS^-fb?^^-?' 

aBB^» J ?$►;»Kb^^o mbSJfflgMii, ma-rs3t 

XT-bx-M 0 OSagBCttbTs 0. 6l~511 

gBs »sb<t4o. i~2. 5aag», ^«C0. 1~1 
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Ci&b-?\ WHIZ, 2 0~10 0*C. #£b<B:3 0~ 
7 O-CXfrSZk&X-ZZo *>(b • S8y£l±, 

C-eo^ffttlK^Sftfci^iM 0~9 0"Cs <fcD$?S:b 
<tt5 0-8 0-CT-&£„ 

^u-h£$#(bbT&irf a b<U 
StfU^^V^l/ft if ©*§■£«> >tt ZX 4) £ 

^©ss*atoi%T«±iRfirKs$n-r, met-*? 

4)i<s 3 0~2 5 O'CtfffigCStfftSo 

-fe>VO — xri'V- HHJ&#l©i&&#3 0~2 
SO'Cf^mt *©£ii;fci:SK&SfflS*i3is;r fci?t> 

ifoa^mssft* <& fc * a - 1 xmm b$s« bt & j; ^. 
&«^jatt£M«£%;tai:*s^<3:i:»*b<s o. i 

~ 1 o 0 0^01 blr\> ICIi 1 ~ 1 0 OB^IStfft 
fcSF^bW ^fc^JEtffi«l*nSS^ttl 0 0-~57j 
Pai«uOSU<> iOifSKttl 0 00~3^Pa 

-b;VD— X7->U- h©£S(4%lR!±£-£5 
fc «K £fi& b fe -b )V D — * 7 •> V — h Ic tt> It8&££8!k 
{&J;tfc^ 7-;v>b >J£B«I (# U A-¥>^- 1- 'J £ /»£££) 

hD>f)A, ^USAfc^) 4mirabT4)<t^<, *© 

1 ppb~l 0 0 0 0ppm©9ESt$>*ll£J:<x 
CI* 1 0 ppb~ 1 0 O OpprntfeO, $$CI£5 0 p 
pb~5 0 0 ppmtfffS UVN. £feft(b-&<akbT# 

stswio^taiffSKai oooppmts 

»K «fc9*?i:b<l±l 0 Oppm, MCI*20ppm-C 
feO, SCIilppmaTtflfSU^ *©ffe©&Ja3£ 
(fl);t«aii&> XX^ $6, = s"5rJK S3&ir©fi&JIS) 
i>#ft^C£l#©teu|gD#K*©£££ftSc:i:C*f 
UTF«aJSfcV\i!^a?a;L<tt 1 0 0 OppmWT-r&?)s 
£ e> C 14 1 0 0 p p mtrrcfc £. 

(5-2) -tr;VD — ^7i/U-h©Jff* U>#t$ 

^st*x *sa¥^a^a2 o o~7 o <k #£b<B:2 

50~5 5 0> «k b<li2 0 0~4 0 0, MfcSf 
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5 0~4 0 0T-&»K £ b < «*fi£¥ 

$*-&S2 5 0-3 5 O-e&So ¥*&fi£&B\ ^B3e> 
OgiEeKS (i£E»5*U SM^*. IS*g##SS. S 1 
8;#gl-5, 1 0 5-1 2 0M, 1 9 6 250 fc£D8l 
Sfga. SfcH*l§¥9-9 5 5 3 8C»JiCge®£il 

Sbfc-b;i'D->C7'-b7 i -b©H^»SS [77] T 
IB©SCt:«t t)*»S. 

(1) DP= [7?] /Km 

<K Kmtt, ^St6x 1 0-4t*5. 
*££¥$S£fi (DP) if 2 9 0W±-CfeS»^ *5S 
¥^fi-&ffit««*teaas<c«fca«J?S?Stt£S (»7) i: 
tfTIB^ (2) om<*mS2.+ZZ.tifi&£^. 

(2) 2. 814xln(DP) - 1 1. 753gln 
(77) ^6. 29xln (DP) -31. 469 

5$tK DPB2 9 OW±©«iK¥^fi^S©«IT-$)')s 
7?tt«#SCttKttfc*tt*»»H©;iifiBSIH (sec) 
T-feSo ±I2SC (2) ttv ttK¥t9a^StfflJ¥?Satt 

st7n?hu ■¥-©iism* i e>»tHUfc%©-e*s. tt 
^•ces -8scs$a#js<fcsi:«j¥«iS©aie#Ji 

a*Sfi©iiiiDi)Siasiwc s> s o 

;t-*i—>aV^D7h^77V-l:J:5Mw/Mn 
(MwttlWJS*?!, Mnlta^F^^^a) ©^^ 

i:Lttt, 0. 8~2t?fc2>Ci:* s »ib<s 1~1. 
8f*5ii:tf$&l:»St<, 1. 7T*5 

S¥«m^S (DP) fc«JPSta«iK (7?) ©1S«&, M 
w/M nC^a^feS ^fctlisSIUb&aftacSgBtf'h 

fl£ttii« © -b ;U n — ^ 7 is l> — h <t t> * fi£ < % £ fc » W 
ffl X- tb 5 o ^-fe ^ d — 7. 7 •> b - Mi, 
am©^T-&J5£bfc-fe^O— ^7>>U- hif^fi^ 
ESiSf * 3 i: »" J: t) » 5 CI £ ifiX § S o 

fi^J&fl-©!^*^ -fe;WD— ^75/ 1/— 

fcbTtiu ^ h>S («»lx h» ^ IfSx^f M 
. (09> ^^JVT-b^-h) iJ«J;V-feDv;i/7fa (0J, ^ 

®i5t#-rai:, JS»«fit:jFjbT5~l 5SS%lia© 

fi5^•5^^:il s »^b^^o ^frfi«jctt, 2 0 * y 

'At 7 0 % W± i: * 5 J: 5 1 MBS? 5 - i: i'» 
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1 0 OS&tttbT 1 0 732 1 5Sfi£S£!@g-r£C:fc 
#»*U^. Ilfttttt<Dftft±BttB (tt«W^A) £ 

*afBo-b;i/D— ^r*>v«-htt % &m%L*T:<DWtmm 

WtpKatfl. 93-4. 5 Otf**iUft < 
±S&S JgiP & SIRS nfcO>flt < -US SA/T! * <fc 

-5. 5xio- 8 si (4*>ma»n) or-**** 

;VD-^7-bf- h bi^o 

;PD— ^7J/l/-h5U f /Xtt^^'fe;VD-X75/l^- 

it#$t$t;i/n-^7'>i/-h i: LT#^E*r?>.o 

*S%co-b;VD-^7>> V- h tf£**tt 2 JttXttT 
T$>£.r*:#Ji?£b<. *6fc»«U<H:lKJiXaT 

D-^7'>i/-h-e65o ~J&£, -tr;VD — *T*/V — 

«*T«»K:Ufci> % igS<Da£i£oTS£*8bfc!> bT 
*L^te*«ftMU. 5 0-1 50*Ct*t)> <**>icte;7 

o-i 2 o*c-e*s. HEKS^istt-r^v^tt, i p 

a-0. OSMPatfeOSlcttlOPa'vO. 02M 
Pat*&s »CH:50Pa^0. OlMPaTfe^o 

&*gB$ n ttM £ Hft * n ;v p r b - 

t&^^xD-^^^fy^^ (Yellownes 
s Index, YD tt* m«* 0. 1-10 (ff 
£b<£0. l~7T*fc?K 'WXttO. 05-5%. 
ffSKttO, 0 5 1-2%T&5o ^d-^ 

hVT-kr—b&mm&tty ftxtts 6o-ioo%x- 

£>D> *?£b<ii 80-100%, £££#3: L<tt8 
5-10 0 YI> MX> ^^SCD® 

(■fe;i/D-X7^l/-h#»0^iD-*^>f>r^^ 
MYI)) 
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&S*bfc-fe;i/D — ^TS/U— h 1 2 . Og$jE«tiz»fi 
U ^^i'P^ F/^^-^9/1 (SfiJt) 
<DS£S*I8 8. 0 g*to*T*±CiM«F** (CT 
A l 2Sf*%Si80 o &£ft (B*SfiXig, eUtf 
2 9 0) (£t<§4 5 mm, JB£4 5 mm, 

^filOmm) £JBt\ felT©fH«CJ: D Y I 

YI=YI 2 -YI 1 

(j£*k YI 1 fc£;<^l/>*D^ Y/*9J—fr 
= 9/1 (fifitt) (OS««K®YItt, YI2 tt. 

ctai 2w&%mm<DY imzw?) • 

(ir;V/D-^T^U-h (JUS) <DMX) 
®>&LTz*)l'*-Z7i/U—b 1 2. Og£lES£tc:*¥ 
su **-i/>*D^-f ;v=9/i (ma 

tt)<Dig£SJ£8 8. Og^Mt^CS^^StC 

tai 2n&%mm o boot (B*sfex^sj) 

irV (8tffi4 5mm, g$4 5mm, ttESS 

10mm) «WU &«Dcfc5fcbTaSJ£-rao 
>^07>f K/**-/— ;i/=9/l (Bfitt) ©m^-S 

fc«*-&*v«'*fT5o «v^tn #7*-fe;ncCTAl 2 

(■feii/D-^7S/i/-h (#&) oigejs) 
$£«bfc-fe;VP — *r*>U — h 8 '. 0 gfciHiCffS 

u ^ix>£t?^ y/**j— ;v= 9/1 (mait) 

©S-&S&&1 2 5. 3g£iD;iTs^±£?g»<*-£;&(C 
TA6HjSt%S*£) 0 *^e?A#«gs 7^H-No. 
1 2&^*fcAKA#mtfc6ff-£JBl\ y^U>^D^ 

^hy^^y^=9/i (mait) om-etmt&iftm 

110 OmmCD^r^^-fe;i/^AiiT51ia^%a5SL^ 
><>i:-r^o ft^-T, CTA6KS%&ifc£#®;gl o 

0mmo^7^^;vt:Aii*rSia^*a!lSU ^^>^ 
*l 0 0%kLfei:S©K»fiS«©2a^*t£»O2^ 

(Tg) ^7 0-2 0 0°C-c$>^^i:#»^L< > J: 5 
jf^L<i± 1 0 0-1 8 0°CT-*So — J&S:£-fe;VD— ^ 
HJ7*r- hOTgttJKJl 5 0— 1 7 0°C*Tfe!5> ^ 
©SftJS^]Si:J:oTgT©S84§«o Tg^ 

SfeTg i^H-T tf « k SS?^ ^^^T * -5 ft D ff« * h 

(A Her) ^2-2 0 J/^. »i 
b<«3-18J/g. $e>{C»t b<!43. 5-15 
J/g®-i2;i/D-^7^L/- htfeSo -fe;i/D 

-^ts^ h <Dm&fc&m&\z, ixr<Dti\ < mm ufc 0 

-;U= 9/1 (Satt)fcT 1 3UX(D8«tMU 
1 0//m©$7^;^- (CT 0. 5kgf/cm 2 TiD 
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^S^^fML, 10 0-CTO. 5($ISJI£$y*Lfc. 
fl}I!*g;£48fcSit (DSC) ©S£*4£K©-(*T. SJE 

Mi(AHcr) £#»fe„ fc:»3> D S C©S!l£tt. 
ajftS?BaT^ff foix. fi£»IE«. I n (S!u& : 1 5 
6. 6 0"C) Sn m&: 2 3 1. 8 8°C) ©2j&«IE 
izZVfitoixZtbbV:, &fi«IEttIn (HUMS : 
2 8.45 J/g) ©l;SU£IEfC«fc!)fTbftSo £ 
fc. &fi<bS«©ji?#r*<c:-^Ttt. J I S K 7 1 
2 1- 1 9 87 ©giSKWU l§ll{b38&S©8?;&T 
SCoUtli, JIS K 7122-1987 ©& 

StttfiSwfcfcfcfc:. BHbaa^fct.ftfc-f. 8313© 
<};5fe&il(b$e&S£*rL-t;i,<>2>fc«>. &i«fc:*f*3?§ 
/SfttAWNfcfc&t:. &?fc8ig#<g<, iSj£-C-©/£ffyra 
xtt*s»^. #ftffi©-fe;VD--;*:r$/U-)»tt;*:HWfc: 

1$M€hZ'&2>Z -trJVD— ^75^1/— Htt. 

i£ff5fc©ffiSSfc/i&U.;fca*fflJB8i (fll;t«\ 



6. -fe;PD — *TM/-b}§JSeD*«6igi£ 

*T^l/-h£*$««K:ig8?b&&M(K-:?*) 

U<AV^H«#4UMKtiU &lfcK^!&#3~l 2©x 
Xr^k x— t^K 33 A VMgSlgXjsas 1 - 7 

©^o^>^bft{b7k^e>iiah,a»jK«s»s L^. x 

v>Tt)J;ii» xxf^K ^ H >i$<fct/x— ^;i/cDgtEg 
(-ffcfot.. -0-. -C0-:fc.fcV-C00-) ©u 

■rn*$xow±wrs<b^ti*. i^^tut^^s 

:wt?v fekxli7 , ;V'3-;H47kKS©«J;^*flfe© 

m t * ^b#%)©^*5ffl & *i is <*. v 

SfSJS?gfe* I 3~i 2©x*x;i>g©0!lfc:tt. x^;i>* 
— K 7*Dtr;v^^-h, '■of-;!/*;!/* — K 

tf-hW^M.Miwa-i 2©^h> 

ftSo 3- 1 2©x-x;^©Wfc:H:, 
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xi»X 1, 4 -Vt*V>, 1, 3-^d"*V-7>, 

^if -^!sw±©^ii»&^i-5W*is«©«i 

* ; i V 2 - 7 h * i-x* J -)V#mtf 6 ft* . 
C C T- #&#©-&;!/ D — 77 > V— V ©-3V\T d>Z tl 

?- z t tf-e t % o t & t> *> #«&©-& ;v d — * 7 •> v - 

Mis -e©^»^^p«-^-H:l 7~22f5$h5. 
Sfi?S^ 5 ^ -9 1 oi%T IB® $ ftfcSSStt^RS S 

^3i«J. Brandrup, E. H?>©Poly 
mer Handbook(f ourth editi 
on), VB/6 7 l~VH/7 1 4 CPSBtfBS^ixT 

Cta^Cffiffif » SWSSS&HU 1 9~2 IMPa 1 
/J ©SSS^^^-^-^l-SCii^Stt^.^ 

5= (E/v) 1/2 

(ml/^K 2 0*C) 

^-*«i 9-2 IMPa" 2 -z&zmmi&mcDmk. 

bTti. ^5=-;vx^;v-5r h> (19). •>^a^*^>' 

> (2 0. 3) . */>?u^9J > (2 0. 9) , ft® 
^f;K19. 6), 2-7h+J/xi'^-^ (19. 

4) , mft*?-i>> (20. 3) . ^tf^-y-^ (i9. 

6) . 1 , 3-^*=¥V5> (19. 8),7*h>(2 
0.3). =¥^x^^ (19. 2) . 7-b YWm*?-fr 
(.$32 0) jSitf7'h?tl»D7?V (19. 4) &if 
CCt^-CfoftSt^^^. 7*Y 

^Ttt> 1^5i¥9- 9 5 5 3 8 *cg2«£*vt 3E£ 
X^HB6 1 - 1 2 4 4 7 Ot83?8©N-p<^;VtfD 
U K ^fBS¥ 1 1-6 08 0 7 tfB©©7 ;i/*D 

^I^JP 112-63534 CIS®© 1 , 3 - 'J 

* €> t * ft % ffi -b ;!/ D — 7s 7 i/ 1/ - b t ffl t •> 6 tl a £ 

©^to^-rlg^-r 5. ^S*I±S^5BKD tmME 
t©H^D = £ E 5 £ £VH\ S»J^?©^fii© 

> v- h^tt07kgfii:3S7kaJS#1-S5K y T-ffc 
n - ^ 7 $> i/ - f ft+vmsmifi *> \t < m z a «t -5 c 

S^A»Rli6i:«:5i:}IIS$n.5o ^t*ft?i« 
©Si?eitftg*©ISS. Sffllc:*W*SI@*ii J 2. 0~3 5. 
0©8EHt*S^J*SiR-rSii:T?s -b;VD-^7^ 
U-h7-f;PA©^g?* s a5£^h.5Cfc**fclPt). #S 
ffitai5Lfc*>©t?fc*o 

*a*if c ^ it %^pj s ^ ®mm& t « «c wt t 

^f. ^S^FSt^s- l 2©^-7 1 ;v3i©^t:J±. 9 
■J?-)\,x.-7-)\> (^^3. 0 6). ^^h*->x^> 
(5. 50). 1, 4-ytf*1f> (2. 22). 1, 
3-W*V7> (3. 21). 1, 3, 5-h 
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■9->(3. 30), ?h7tKP75> (7. 58), 
7-v-;M4. 3 3)*<tU7x*h-;K4. 2 2), 

wmfttiZc &3y^?&#3~i 2©* h>g©egt: 
ii,7t)->(2 0. 7 0),^ f-n,x.*JMr h > ( l 
8 . 5i). vx-j-KT y y ( i 4 . oo), y-fvr 

h> ( 1 4. 5 2), >^7 a^>$J > (18. 
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C 12 H 36 OCH 2 CHaO-P ( = 0) 






- (OK) 2 


RZ- 


4 


C 1B H 3l (OCHjCHj) 5 0-P ( = 






0) (OK) 2 


RZ- 


5 


{C, 2 H 25 0 (CHjCHjO) 8 } 2 - 






P ( = 0) -OH 


RZ- 


6 


{C 18 H 3S (OCHjCH 2 ) e O) 2 - 






P (=0) -0NH 4 


RZ- 


7 


(t-C 4 H t ) 3 -C,Hj-OCH 2 C 






H 2 0-P ( = 0) - (OK) 2 


RZ- 


8 


(i s o-C 9 H 19 -C„H 4 -0- (C 
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H 2 CH 2 0) & -P ( = 0) - (OK). 
(OH) 

RZ-9 C,jHa 5 SOjNa 
RZ-10 C 12 H 25 OS0 3 Na 
RZ- 1 1 C,,H 33 COOH 
RZ-12 CHjjCOOH • N (CH 2 CH 2 0 
H) 3 

RZ-13 i s o-C a H 17 -C e H<-0- (CH 
2 CH 2 0) 3 - (CH 2 ) jSOjNa 

RZ-14 (i s o-C 0 H,„) 2 -C e H 3 -0- 
(CH 2 CH 2 0) 3 - (CH,) 4 S0, 
Na 

rz-15 h'j-fV7Dt:;vt7^i'>^i/7*y 

RZ-16 h'J- t-7?)\'i-7'5>l>>Zfr7*> 

RZ-17 C„H ss CON (CH 3 ) CH 2 CH 2 S 
0 3 Na 

RZ-18 C l2 H 26 -C 6 H 4 S03 • NH« . 

*&m«>-i&£. (i) xi* (2) ®'j>fc< i:*-a©ffi 

mS.\±, MOO. 0 0 2~2fi%-C»5^ <fcD# 
JKIiO. 0 0 5~ lgfi%-e*t)s $e.c»*L.< 
1*0. 0 1~0. 5fl%tfe5. *©^ttl73S&x ^ 
CKJ££ftft^* J *©££&teBHM±E!#©3:£> i§8? 

^»(tK^ ftfc -fe ^ n — * 7 *s u — h £»&ia 

£ ?> fc, 1 0-3 1 6 7 0 1 tSBKO. ®S?Si*& 

S&pKal. 93-4. 5 0 [»$b<i±2. 0~4. 
4, <*e>fc$?£U<«:2. 2~4. 3 (Mili, 2. 5 
~ 4 . 0 K 4§tC 2 . 6~4. 3 ({«*.«> 2 . 6 ~ 4 . 
0) MS] ©KSfcte^©^^^*:^*?^^' 

pKat-r>V>tli''gfeU3Kfi (b^flSSI.SSSKI I J 
( (BJ) B*(b#£8i, *.# U*)f6?T) *#M-Cg* = 

aSr^-TomllBMfil^fcb-C^^JAI^HdOj (2. 
31) , HOCN (3. 48) , ^e'J^VK (H 2 M 
oO„ 3. 62),HNOj (3. 1 5) , <;>B(H 
,PO, 2. 15), MJtf'J'JVg? (H 6 P 3 O 10 , 2. 
0) , ^t'7>i(H 3 V0 4 , 3. 7 8) .ftiftftfS^-? 

*K (3. 5 5), **Vtimm (2. 2 7), 
ffiSL (2. 4 7) , 7i-;« (4. 10) , 7x> 
*->Bttt (2 . 9 9), 7;v;TdB& (2. 5 9),* 
DDRit (2. 6 8), ro^RK (2. 7 2) , 3- 
Kftffi (2. 9 8) , pUVTb-Thftg (3. 4 3)., E 
=;i>BB (4 . 12) ft£©E8S*£-raft&, *D 
D7nmS(2. 7 1-3. 9 2) fc£r<D/ND7"Cl 
tf^">K, 4-T^/'ffiK(4. 0 3),7'^ , J-'VK(4. 
2 6) ^if^^lfSCh^ttl^S. £fcs JU&Kf-ffi* 
;^>ii:Lta-vn>i(2. 6 5) . n;\i?^(4. 
0 0), 7n,*frti (4. 13), (4.2 
6) , tr*y>® (4. 3 1) , 7-t*7-(>K (4.3 
9) , y^JVm (2. 8 5) ftifTfctK tf*^*;!/* 



>^i:U-C©^'J3— (3. 6 3), (3.6 
6 ) , >J >=J'g ( 3 . 2 4) , ( 2 . 82-2. 

99) , (2. 87) *i:*^ife>ns, 

(3. 18), K;WC>8(2. 2 6) , W70>B(4. 

4 4) ftif N 35SK J E>'*>l'#>^*S7'- , J>^;W 
*>K(3. 7 4-3. 2 3 ),£&#© (4. 2 0), 
75^ £JS.#K (2. 02-3. 12) , f D Dg.SS 

6 (2 . 92-3. 9 9) , *s7J%nmWL (3.60 
-3. 5 5) , = hn5(SJ&*l*<2. 17-3. 45), 
t Fn*5/5feJMStt (4. 0 8-4. 5 8) , 7-7ffi 

(4. 09-4. 48), 7;V*D$B#K (3.27 
-4, 14) , *no$&#®, 7D€$IfS (2. 
8 5-4. 0 0), 3-K£J§,Si? (2. 86-4. 0 

o) fcif©s&g£*rf -tJ-y-^wffi (2. 

81),t7hi8(3. 7 0-4. 1 6) , 
(3. 8 8) , TVfMi (3. 1 9) ft£*^tfe>ft 
£«, 5?#«l^ffi7J;i"it>&T?&3 7*;V® (2. 

7 5),.-fV7^;vB(3. 5 0) , 7-\s7*frW (3. 

5 4 ) ft if, tt*B*e J t >M ( 2 . 
0 5), 2-77>*M>8 (2. 9 7) ft if] , S 
£3SSS;#ffi:*Jfl"tf>K [2, 6-tU^>t?7J;V3ji>K 

(2. 0 9) ftif*>w &na. 

y^ilb-C©7^-'^7^> (2. 14) , T^^7^f> 
R (1. 9 3), 7 7 -Is (4. 0 7), 7"7-> (2. 
30) , 0-7?-> (3. 53) , TW^r— > (2. 
0 5) , -fVD-f-» (2. 3 2) , *-U*>> (2. 3 

6 ) , V)\>9 X > ( 2 . 17), 5 >® ( 2 . 1 
8) , -feU > (2. 13) , fDi/> (2. 17), h 
V7-h77> (2. 35) , hls*=>> (2. 21), 
y;VD-f^> (2. 30) , (2. 26) , 7i 

(2. 26) , (2. 15) , 

y > (2. 04) , n -f 2/ >• (2. 35) ft i:\ 75 
jmsmK-Zlb^y? J (3. 5 0) , 7ry^> 
= 'J ( 4 . 0 6) , TtV > U ( 3 . 65- 
3. 8 0), L-75=;i'-L-75-> (3. 2 0), 
L-77=M'J-» (3. 1 0) , /8-75^MU 

•>>(3. i 8) , L-77-;^y i/zv^ys'XS. 

2 4) , /5-7 5-M'Ji'MV-» (3. 19), 
L-7?-)\'rVi')\'? , )i'fl'? t ) *y"y (3. 18) , 
^'J->^-L-7^-> (3. 0 7) , ^'J^U-/?- 
75 = > (3. 9 1) , y»j^<ry^iu-L-T* = 

X 3 . i 8) , ^;v^ y » ( 3 . 2 0 ) , 

inj^/v^y yi/;v^y«>> (3. 1 8) , ^'J 
s/;i'^y->;i/-L-t:X3 L y> (2. 7 2) , ^>j->^ 
jrys/^i^y «>;v-L-t^f-y.> (2. 9 0) , i"J 
•>;V-DL-t7»?-i'M i ;'» (3. 2 6) , 

n,-h-)cz.9-v> (2. 54) , *-ys/;w-L-n-r 

(3. 0 9) , r-L-^* S^-L-S/^.y-f 

^;v^y^> (2. 03) , N-^^-;w^y->> (■y-^ 

3^>>, 2. 20) , N, N-S^f-Jl/yji^ (2. 
0 8) , *>h;H)> (2. 4 3) , 3, 4-7tl--D* 

i,7i-;v77->(2. 31), L-t^f-^;uyy 

•>>(2. 8 4), L-7xZA77=;l/7U^>(3. 

02) , L-rny;wyy^> (3. 0 7) , L -o-f 

^;U-L-^Di/> (3. 1 5) ft^f4sfflv^t > l^a„ 
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&, 7* u^K^ifcfiSloxtt^gaffiC i - 3* ; 3b;w 

40v*»K, 7v;i/®fc£©tg*o;Eli;Ft&«]C 
2-4 ict+i/AM^if* 

ircci-6 tf*-^*^* £ft£>© 
&i*#*stt^*fci£©^irft?&-o-t* «t ^» 

r;w*u±s^JS^ S^iSi:ur«uT*J;^o 7;w 
TbU^Hi: bti±, u^oa, ay^A, * bus Aft 
ir^W^t-t, 7;u* >J±g&/li: b-rfcJu ;to;vi">A, 
v^S/^A, ;vji?A, * hD>^>5A&^i)S^T- 
m*SfcLT(±> BIB* = 

I* * ft *fti|MSn! x« * fc-eriSffl -e t * 

mens j;m ©*sjg©^#*ratt, mms, seals, 

U-hlgSfet3, lxlO-'~3xlO- s t;K 8 
tb<lil x 1 0" 8 ~2x 1 O" 6 *;!/ Wilix 5x 
io-'~i. 5xio- 6 *;u)s $e.t**u<l4i 

x 1 0~ 7 ~ 1 x 1 0- s *)\, (mZlt> 5 x 1 0"»~8 

x i o- 8 ^;w)ga©ssfflip?.5iiRT-#> »«, 5x 1 

0~ 7 ~5 X 1 0-*=E)\, mitt, 6xl0" 7 ~3xl 

ffl©#WttB:, «©Ji^*S^t:«tt)^fit:§.5o 
C-f * > * n v h ^5 7 -f -##f D {»»*«©?£« bfc 
WD-^7-br-h2. 0 g&IEfiifcfFaU 

C£#bTS*4*i*|$<*1i:Soff)l 0mlO±Sd4K 

cft6©7;i/#L>£JS&t^xtt7;v*y±$& 
^*a#i!>&^t§£s -tr;VD-^7-fe^-h©K 

tf^t &«fcu. -fe;v/P— TxT-tr^— h l g*©r;v* 
■fciVTJi'* ■;±»^H©^wai±s -&;vd-*7 
b ©ftt^s^^s^tto'&o^aa^-efe o 

Ts -f 2f>^Sg6»T5. 5xlO-6itfllT (08*. 

0. 01x10-6-5x10-6 * b 
< li 3 . 5x10-6 ^BWT 0 . 0 1x1 

0-6-3x1 0-6^a) > b< 14 2. 5 

x 1 0 - 6 ^aWT (««Ji«s 0. 0 1x10-6-2 

x i o - 6 sua) ggti&s. ftc, 7;i/* 'j^H^ct 
V7;w ';±a&«©fe£#a# ixio-6 y$a& 

T(0U.K* 0.1X10-6-0.5X1 0-6^a), 

*sto. 3 x i o-6^awT mx\t. 0. lxlO 

- 6 ~0 . 3 x 1 0 - 6 SI) gH0-b^n-^7t f 
ffiU *&Stt&©7 4^A£&Jg38fc#£i!tJjrf S 



gtJ33.^»(l), (2) ©-fe*D-yir-feir-M± % 09 

KXIi*<D£Jg£i:£il£U ■bAD-77-feT-l-5 
mil5KXtt-f©^JHST-5!lSTSZ.i:t:«J:0IS§l!T?# 

H*K» ■feJl/D-^T-fe7 1 -h©MiiX|I <0g;tl*\ Jo 

• &Jtrm^7^©»jSkSS»J©«finxg%if) 
*>-fe;i,D-;*7 -fe?— h ©Sjg&Cff -5 £ & 3. 
Sfes exi*^o^JS«t:i3i!aStts ©Sttts 7 1/- 

D-77*f- h S:#ir K— 7C, ^3ttt^©^JS^* 

JUBtpKa ©SJXtt€ ©^H«©a-^^5aattv ^Utt 
i&if$JB*:fc*^S^«:S«,«i«v 1 0-7 0*C(Sf 
^b<lil 5-5 0*C) gS©Sft-r-ff^ili:*-C§s 

s^xttfliSBf wb:* ai*«gffl> i«—i2 

^Bgg:©«SB*'e.SiRT!§So iffl«t«#SpKa 
©SXtt* ©^JSmSfflf>5i, t;VD-77-br- h 
MAft-v 5-b;PD-X7-br- h t f 5 * ;v 

JVS i: bT #3E 3 -e S ^ i: ifi t? t S . 

4» 2 o - 1 o o o Ba%}§iascaifeH^fSfiT?i!i^ 

& 96 T 6 1»J # SZ 6 ft 3 £ i: * b < s - 

ASfctefMli«#fc^«£-fc»:2 0-1 5 0Sfl%t*u 

ofe. CftC^bTs *^©5iJBt»J*^*bfe-b^o 
-X7i'l'-hg«ttt, iS)S«*«2 0~5 0 0g 

a%t-*.iijKA'Diee-e»?)x i£*fe^K*^m-p§*Mis 

tf<tzzttfimm, ^fttc«ti5®^*igb<5fe^^ft 
fe. 

J; 3 7 < ^ACMjfit^VNTs ^JS5J§{$*» "E. ©SIJ8H4 

;vA©*mttS:iRi±-e§3o Sfcx -b;vD-^r^u— 
h7-<^Aii, SB^tt*if©^^flti^ttk:ffitu ^©S 
0^fi«0iJA«6 0-1 0 0% (»*b<H:7 0-10 
0%, b<«7 5-1 0 0%) «ST-&5> 

a»7 0-9 8%g8-T?<&»K^'rXI*0. 0 1-8%^ 
ff*b<«:0. 0 2~5%7:&5„ *^t:> -b-ibD— ^ 
T-Izt 1 - H©HfeS©JiSi:fe2)-f jiD-4^-f ^t 1 
(Yellowness I ndex,YI)li, 
M3L\X. 0. 05-10, Jf^KliO. 0 8-7 T-fc 

a. 



8. ■te7UD-*7^U'-h7-f ;wA©S2j§xa 
8-1 (SH i§) 

*&a5©-fe;vD-.X7->b-}«j§i£( h--7*)©»3i!tt> 
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¥5- 1 6 3 3 0 1 tSB«©-fe^O— 

3 5*ct6 o#ift#-rs<, * Lx*g.±mm 

&©«««: 3 5-C-C6 4 0#«f X-Cft!>a&&8T 
ft}**, ftiab^±S»»fbrSo IfcSPSaX&iST 3 5-C 

*ss*s^i:T2~ 1 1 %<Df&w-cmm?z>j5m. «§s 

BB6 1 - 1 0 6 6 2 8tt±-bJVD-^7-fex-h, 
ttfimmZIXX^Zo &HBS5 8- 1 2 7 7 3 7 

j&«»tf wnv 10-4595 o-?i***p*f¥#& 

So 

4$W¥9- 9 5 5 4 4£»±-fe;i'n-;*T-fe5 1 — h©7 
■b h >««a-&«STfN 4z)lU-Z7-teT-h1fil 0-4 

osi^jist^*- 100 — 1 o*cc-r5 
h»»xb, 0—5 0'c\zjiQ&[sX&m3Lftft±£mMt 
sis, jB«tjiMBxa-e«ai-r**ifc#s *fcWHWi 
0-9 5 8 5 4 fc«±H4SP«»*S-Cs iraaxg-es&a* 

©s«s-wHPBS^»*affl3!F8s* , % f&w^ 10-45 

9 5 0CB:BMb£5 8-6 2. 5 %©■fe;^D-;^7'•fe7■ 
- hjfc-Cv ftttSHMMrc 4 0 'C-COJUftttttfttf 1 o 

0- 2 0 0 0#7Xtfe!l, A»o4 0W#>2"C/^© 

s«-c#ai-r « i: o o cw±©aKci3VN-cm»w*sa 

tflOOOO 0*7XW±-C»5ga4 1 < *5§fl2 0 0 0 
- 5 3 7 8 4 C»IPSfijS$$$H$^±CS 

(A) i:S3Rja3, 4©7->;VS©H»K (B) £W9k 
mo ( 1 ) - ( 3 ) 1 0 0 p p m©7JW U ±S& 

B * f s -fe ;v d — ^ r w — h # ffl & $ n r t \ s . 

ZZX (1) 2. 6SA+BS3 (2) 1. 4£Ag 
2. 5 (3) 0. 5SBS1. 2T?$>5o £fc*$g§¥ 
1 1-322946 CttlMbft 5 8-6 2. 5 %©-feJl> 
X2—Z.7i/V—hX^ $3ift3~l 2©x^f;i'8ll, 
ft*R4~l 2©*h>«i£RW£3K«3-l 2©i 
— r*m*0— Ztifo t f -5 ft*tf , 
1 0-5 0 0 Okgf /cn^fflJfflJllfli:, fflll/fe 
a^-ttftO. l-10kgf/cm 2 EE*TT?jaSb 

fc-t;PD 7 u- b mmomm^mifiu^ nx 

1 l-3 2 2 9 4 7Kfci#3ig&3£Lh© 

1- S*«S^*^tra^*. 10-5000kgf/ 
cm 2 ©BE*TiaSxgi: N Ka^fei&O. 1-1 Ok 
gf /cm J ff^T-Ciaa-raxgife^4-fe;Pn-^7 
S>1/- f tttt©MBi$« tf> #P8¥ 2-276830T 

ioa & mm •? z> -t ^ a t> •> w - h ©ssa? a» 



4$g8 2000-27323 9 Cfcta^SSSC 1 # 

w±$g£-ea£-&$s-^ »2©a^§uc«t&u 
^©ssv^-{b^-&5-fe;vu-^7«>u-hSS 
comm^^ifi, ism* 1 1 - 7 1 4 6 3 icttgwbg 5 8 

-62. 5%TSS-fe;VD-X7->U-h4 J s h > 
*±*JK©*MWMttfc**tr**©»fr**, *ap*» 

^^) s ^B*^n•r^^S. ^e>t:^Bi¥0 4-2 5 9 5 1 
lfctt(£igSTACS«[Sa^ c:ft£tS#i:*©F*i&© 

s«h©ratcaKii*-^i-Cv aajfcs&as-e&tf 

e>Si!K T A C ifiM* $ ^ * . 

^§8 2 000-2731 8 4 C{±-fe;WD-;*7'S' U— 

hi:fta^&a^L, as«E* ; »tsii-sci:*<Ka^ 

fet A«Kft± i: f %««*a-& ut«H ? ■& * -fe;v 

¥1 1 -3 1 0 6 4 OKtt- 100 1 O'CT-^JS 

^©^IR^S^Cs 10-lOOpp m©T;i/3b U ± • 

asa^*Bgsu'a!«-aj*fl-Bi«ffiu ass«© 
a^fla* o~ 1 2 ox:t^2i+©#^m^<««:a-& 

^fi-CVM). *fe*HFM¥ 1 1 -3 2 3 0 1 7 1 0 

0' — i o'cx'&&ip<?)$m%zh®m£. 1 5 o*cei± 

TtSB'bfea^gO. 0 5~2mm©-b;VD— ^7">U 
-h«r»«l»inUTa^fcUiiea$^ LiPS^C^ 

«©-^&t»s-aiS3u o-i 2 o«c-c-i3*am©aj£ 
4 a-& U x SiStfBJsSc; S ■& 5 18 S H S -fe )i> v -7, 7 

3023 88cii- ioo~i o •vx®m*<z>mw& 

«Et, KSRa2~5©7^StBlft^nfc-bJWD-^ 

~i 2 o e ctf^^<f©Piifi^^K:a^©a^%* 

SSP • #SRXgk5feig5-fe;WD— ^T'^ h^©i8 
W±I3« b fc c n ©-t ;vd — ^ r •> u - h ©*«8« 

ajn*#aaJSE^©a»t:-3v^-r, st^wt^^icififfl 

§a^P©lS^tts SI0-5 5 , C't?-b^D-77->U 
- > *S^SiD^li:a^-b^ *»a«!i;©«ti-e«# • 

fe»> t»^Si©f C^j$$^«>^l)DLT*#x ^©^ 

t*ck#ff*u^**4. tit. a»fca#*s© 
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&m£mQtz>zti>. #£b^&f$©#®!£areii?>ac 

bfc&C, <&©?§«£ ({B*K7JVP-fl'ftir©'5''MtSS 
&ftif) £SUJDbT*>J;nb, jgC-SOWbiS&fc^a-fe 

)\, d 7 •> v- \ eg e> ^fc&©±s&£;!ra*T *> 

=fc<, ^-S(S©BS±C«at?fe5» ft*, 

© s i & a b r + ft c -t ;v d — x 7 w - i- £ 

^T«#bTi9-&^i:bTt«tvV 
■b;vn-^7^b— h©afct, 3©ig-^fel*tC 5~4 0 

5fs%^£fts<fc s csis-rac: bw -fe^p 

— *7$/l/-hODSB\ 1 0~3 OgSSSTfeSCli:* 1 

$ e>cs?t bU„ 

x t- » * b < « v > *> n % * ;v o - * 7 •> v - h 

®fft (K-^) ©Him, CtSnliiiESfrUi 
TtMtS. 3;-fgSj£2©®K (-10~5 5-C) 
T- * P£ * C -fe D — * 7 S' V — h £ ill* b ft A 1 

^^cssin^ns. ttfto*tt*jev\««6H\ *©& 
JjnflH±&cpg5g<*ftftn. ±S&#c-Iz;vd- 

-;wft^©y;v-(bJSfltftif) &£&iDbT4><fcV>b, i£C 

•5. -fe;va-^7*>b— h©St£, 5~ 
4 0»S%#£*l&«fc-5CS88-*-S£i:* s *?£bn.-lr 
;VD-^7i/b-b©fitt. 10~3 0SS%f&5^ 

h*s^e.{c»^bir>. ig^i* tii&iB-rae: 
S©?^D*J*8UinbT*vvt4>j;no 

ig-^tJtt- 100 — 10"C (*?3lb<(i- 1 0 

0~-3 0*C, ^6C5fSb<«- 1 0 0 5 

b<fcfc-9 0 6 0*C) C^iP^tvSo 

tt, ■ )U® (-7 5*0 

-f^JS©*5S* J -h* J »)x ^spa^^sfc^cms© 
ms©ftaMgicbfc}fca3$t§£$iB$jffl#S£i's 

1 0 0 0 0"C/s e cA s aasWft±PfiT?S)t), 100 
O-C/s e c* s tt«6«)ft±PS'e$>t), *bt 1 0 0*C/ 
s e cA«H«Wft±fBTfc5. ft*, #4PSfgl:iU Hf*P 
£ IWft* 2) B#©fi£ £: g&toft }£*PSft i: ©Mlc -su 
T, ^Jq*HJSb-C6»e.g^«}ft^3ii&SC:Srs$T 
©^H-CS!l-3fe'(BT-&5o ^fet:, CfL& 0~2 0 CC 
(Sf^b<l*0~l 50-Cs b<l±0~ 1 2 

o-c, ii*f$L<iio~5 o-c) tjoffl-rsh. 
SM*t:-fe;vD-^7i'b->4 J «Ett-rs®fflfcft5. 
g&#fc:;ftffi-f S£tt-e*>J:U iS«+-ciaa 

bTfci^o CI©B$, £E*&0. 3~3 0MPatft€> 



mmm-cmm-tzz t&&z b<, o. 5~6o»wrt 
ns. 

ft*, S»* 5; f^-cfc*ii-&K^ai, 2n&<Dttft£Mt 

aA&®«tsfc«)^ b^» 
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D-^7 , ^>ix-h$«a-r2.^i:c«toTK?*u ess 

ttB«»fc&©»MMMM*sl>fc<fc?K 7-r;vAfc* 
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Sfc, «M¥ 11-254594 CE«©tta-bJH3- 

«fc«^ffi©&o«£B¥»ii©-te-n'D-;*72'i/- 
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£g$?xfiBii©MK.fct> l 5°CJit±®^-fe;vn-^7 
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S TN, VAi3«fctf H AN#»4 b <,Plfflfcl:&J£-f S = 
*©l«lwi55E©7t^^C*tt*l5©^^M^^^ 
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»» ana, ^mRajtsjfc ft jetfc* 

n*«ffl-etS. $ fcC7 yJft&#E?££8<]4> : »$tSS& 
sn&otfu^ -JStcttStira-f 3Jl©H:ac*fb-t\ 

0.0 0 0 1 -< 5 Kft%tf SMO. 000 

5~2MS%* s »*Ul'>c *<Dm-&<z>mssc&.&. lm 2 

^»)0. 02~1 0 0 0mgi ! »SU<, 0. 05~2 
0 0mg*s»S b<^<> 

#u*^^7*Dtri/>> ^y^s*-:?^^.. 

* u y y > ^;v^> v >*ti&M4fi t 
■r s»s«ss9-c&>), jittftcfct* y **5'*.^ i / > 

iff. ij ^•^rt'x^ v >^ffi7';v3— ^liflSKas^-x^T- 
;k * y^^xT-uvs&jiB&x^T^K *yyy*y 

* ^ -;i-7 5 >fl&ffi ®as#xx7 i ;i'«:;ptf a cr 2: a*-e 

^;v7*>^Jg, y >Kx*x;i/JST'2d*k tt*tt&t> 
©i: bTttffiflfi^^ 

7;v*;v^7 *vy7K)\>7-x 7;^;u^-»U7 * 

*;ns®JS^ BftSMbSUflt, *y*^r^x^u>7Ji/^Ju 
x-^;u5fiKfi, ^y^-dr>>x5 L b>r;i'^i'7xx- 

*^*>^l?HataSltb-C«7$>S> 4»7>*x 



(Q) tfiSS^ 2001-1745 

*;1'7> ; &-^AI, h'J7^;i"<>^l'7> i E- l 7 

ifr&if) *iff5Ci4 1 U*a. P5f£lfc#@ritt«i:b 
•CttiJ^^^^^-f >x *JV7 a-'** -T !K 

N- h y7 > ;v^;i'-N-*;v**i'P t f-^v7> :: EX"> 
A^-r^ N- V y;r;v*;v-N-;*^7*7 > ;Mrb 
>7 *? -i y £ if -efc ?> o 

E@« 5 5 # 9 E 1 BJfcff)Cf3ft£ivCt*** 

^ c:fte> fta*)©"?^^ (dT-s -C6 

WA-l : C 12 H 25 (OCH2CH2) 10 OH 
WA-2 : C 9 H,„ - C B H«- (OCH 2 CH 2 ) , 2 
OH 

WA-3 : *y (S-^K2 0) a-#i>x^lx>VJH; 

WA-4 : K-5 ; i';i'^>4f>^;V7*i/^V— y 
WA-5 : h »J H V7Dt*) j-?i>V>7.)\>? it 

WA-6 : Kt^MRUSV— 9 
WA-7 : a-^;V7T3^^Bt^ 

WA-8 i^^Jl/h U ^=f-)\>yy^-t>h. 4 

WA-9 : C 11 H 23 CONHCH 2 CH 2 N( + ) (C 

H 3 ) 2 - CH 2 COO (-) 
WA-10 : C 8 F 17 S0 2 N (C 3 H 7 ) (CH 2 C 
H 2 0) 18 H 

WA-11 : C 8 F. n SOjN (C 3 H 7 ) CH 2 CO 
OK 

WA- 1 2 : C,F, 5 COONH 4 

WA- 1 3 : C„F l7 S0 3 K 

WA-14 : C B F l7 S0 2 N (C 3 H 7 ) (CH 2 C 

H 2 0) 4 (CH 2 ) 4 S0 3 Na 
WA-l 5 : C 8 F 17 S0 2 N (C a H 7 ) - (CH 2 ) 

3 -N ( + ) (CH 3 ) 3 • I (-) 
WA-16 : C B F 17 S0 2 N (C 3 H 7 ) CH,CH, 

CH 2 N ( + ) (CH 3 ) 2 - CHjCO 

O (-) 

WA-17 : C 8 F I7 CH 2 CH 2 0 (CH 2 CH 2 0) 
,«H 

WA-18 : C 8 F 17 CH 2 CH 2 0 (CH 2 ) 3 -N 
( + ) ■ (CH 3 ) a-l (-) 

WA-19 : H (CF 2 ) B CH 2 C H 2 0 C O CH 2 C 
H (S0 3 Na) COOCH 2 CH 2 CH 2 
CHj (CF 2 ) B H 

WA-20 : H (CF,),CH 2 CH 2 0 (CH 2 CHjO) 

WA-21 : H (CF 2 ) 8 CH 2 CH 2 0 (CH 2 ) 3 
- N (+) (CH 3 ) 3 -I (-> 

WA-22 : H (CF 2 ) 8 CH 2 CH 2 0C0CH z C 
H (S0 3 K) COOCH t CH 2 CH 2 
C H 2 C g F 1 7 
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WA-23 :C 9 F I7 - C 8 H 4 S0 2 N(C 3 H 7 ) (C 

H 2 CH 2 0) IB H 
WA-2 4 : C9F17 - C 8 H 4 CS0 2 N (C3H7) 

- (CH 2 ) 3-N ( + ) (CH 3 ) 3 • I 
(-) 



£fcs -b;i/D— ^Ti/U-h7^;VAC0±©V>-fn^^) 

tWZ^o »^*>ix*t» 0»Ji:bTlix 01* HE* 33£ 
E@5 3 - 2 9 2^ffltBi3S$nTl^ct-5^* , J^ 
A/fly *>D*it>„ *BH«ffFlB4. 2 7 5 N 14 6fH8 

5 8-3 3 5 4 l^&lfis 35B»«F»9 2 7 % 4 4 6* 
tMM^IittllBS 5 - 1 2 6 2 3 89»VttlPflB 
5 8- 9 0 6 3 3*Sffi£iaiS£ft^&<fc5&S5» 
IgaS^^T 1 ^ (j&3S8t 10-24 cofliB58i:«3SSS 1 

0-2 4CDT;V=3— /MDx.*7/V) s ^l/T> ^HWIf 
S3> 9 3 3s 5 1 6*^$K&8^£*vt^£«fc'5fc 
XiftttffiB^RttN 43MBS5 8-50534 C§8 

-WDx^t^K t*l?&gfl 9 0 1 0 8 1 1 5, 8 CMS 

S fft ^ ^ i' ^ — > i> x y ; v « # *n t> n t v > £ * 

^■9- >«<D* y t;i/*;v*> d ^rif> N ?k »; ^ 7 i -jv^ 
# 'J ^ ^-n^ ^ o it U 7 u 

-;i/^o*tf >©«*CU ^&B35 3-2 9 2, *S£18 
55-49294s ^P8Bg 6 0 - 1 4 0 3 4 13?£^£ 

na«fc3*u C5 ^©T^^vats^o*^*^* 
« £ -5 y > p y 2/ d# 

f57D^3^V^ $$5809 6 0-19124 

(S-l) (CH 3 ) 3 SiO- (Si (CH 3 ) 

2 0) a -S i (CH 3 ) 3 

a= 5 - 1 0 0 0 
(S-2) (C 6 H 5 ) 3 SiO- (Si (CH 3 ) 

2 0) a -Si (CH 3 ) 3 

a= 5 - 1 0 0 0 
(S-3) (CH 3 ) 3 SiO-(Si(C 5 H 11 ) 

(CH,) -0) .-Si (CH 8 ) 3 

a= 1 0 

(S-4) (CH 3 ) 3 SiO-(Si(C 12 H 2 
5 ) (CH 3 ) -0) jo- 
ts i (CH 3 ) 2 0) jb-SI (C 
ti 3 ) 30 

(S-5) (CH 3 ) 3 SiO- (Si (CH 3 ) 

2 0) x - (Si (CH 3 ) ( (CH 2 ) 
3 -0 (CH 2 CH 2 0) 10 H) -O) 



y - (Si (CH 3 ) 2 0) ,-S i (C 

H 3 ) 3 

x + y + z = 3 0 

(S-6) (CH 3 ) 3 SiO- (Si (CH 3 ) 

2 0) x - (Si (CH 3 ) { (CH 2 ) 
3-0 (CH 2 CH (CH 3 ) - 
O) 10 (CH 2 CH 2 0) , 0 C 3 H 7 } 
0) y - (Si (CH 3 ) 2 0) m -S 
i (CH 3 ) 3 

x + y+ z = 3 5 

&ffi7)\'Z3—)V3LX : r)l>t$s K8^iB£&7VVa-- 

jk T&®L$gW5tfc7)\'Zi—)\,<D*:;7)\'*)\'y*xy7'i 

K ^m;i7^77 7>f K Y»7nrW7**7 



(S- 


7) 


n 


-C, 6 H 3I COOC 30 H 6I -n 




(S- 


8) 


n 


-C 17 H 36 COOC 30 H„i-n 




(S- 


9) 


n 


-C 16 H 31 COOC 60 H,oi-n 




(S- 


1 0) 




n-C n H 43 COO- (CH 2 ) 










H (CH 3 ) - C 8 H 1 9 




(S- 


1 1) 




n-C !1 H 43 COOC 24 H 4 s- 


i s 


(S- 


1 2) 




o 

n-C 18 H 3T OCO (CHj) 4 


CO 








OC j0 H, r n 




(S- 


1 3) 




n-C S0 H 10 i 0 (CH 2 CH 


2 0) 








isH 


CO 


(S- 


1 4) 




n-C 4 0H B ,OCOCH 3 CH 3 






0 (CH 2 CH 2 0) l6 H 




(s- 


1 5) 




n-C 2l H 41 CONH 2 




(S- 


1 4) 








(S- 


1 5) 









^^* s > *©£#ai±0. 0 0 0 5A»^.2g/m 2 4 s *? 
SU<, iD^UttO. OOl-lg/m 2 ^ 
JC*f*U<l*0. 0 0 2~0. 5g/m ! * 

7"D^y-^ftf:) . V h>« (r-fe h>> ^fJl/xf 
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±l3rS0»JcDSlSt:fefeoTtt, &BIJfcfi!ct£©;&.&/W 
fcbTli, &*q©8fcRjM£®^ &&<b&4SfJS^ £fe!8& 

0. 2 5fcA^ #fcl*0. laWTtfiifSUV 

ism * a*s^#& t <D®mm&m* v> ;i t #s? $ 

b<, 4Safc-£DES±C*)taStOo *©ES©4§3Ma!gi:© 
0. 3WT#1?$L<, MC«0. 2 5JBL 

T, ^ictio. i atiTWSbiv Sfcs ?-<;va-s> 

3fc*7 ^ ;i<A©3tS©i#J?&&gl4,/J^ < -r 2, {53* 
j?£buig^#^<!?*r»K *©RB©i?l#8^»0. 3 0 
ttTi ! »IU<, ICttO. 2 5ttT> ^£tt0. 13 
WTtf*ftUV^o Sfc. MJS&«R4>0. 3 0J£TF## 
H<, StttO. 2 5WT> ^tC{±0. 15tt?is» 
SbW g/l&TSffi^fcHiiCiWiS&gtfcO. 
SeTFtfSlfeb^ HCttO. 2 5ttTs^tl±0. 1 
5WTd s »^L-V>. 7-f jl/A-^ft^-r^ACSt 

SS©itiJ3Mi^2&fc'h<* < "f b^i§-&# 

MfcliO. 2 5WT, 8KI±0. 13ttT#»ilK 

(v«j>hffj) 

#l£05©-fe;VD b- b ?-f ;vA©*ii£jf 

:m ;i>A©^rt1£-£iS?I&T-t©ittg;tl4©S{.a© 

^©^^©^SSi^O. 0 0 5~10/zmjb«Ji?£ 
i^?SL<iiO. 0 l~5//mf&5. X. * 
©^^tt^SC^StfeSgk^A 1 , 0»tt±C:*^i: 

\-Mt3m®*Bf$,t *©^f«#0. 5-6 
0 Omg/m'tf&'K «fc U^DBt 1 -4 0 Omg/ 
m'tfe?.. d©^ fiM^hSTv t-aiiibTISs 

**Jffl-et, *©*Ifiet3iJUT^k:K^$nT, mm® 
>^SA^'J£a, -iMb^-CSSs BMbTVVS—C'Ax 

Rita* ^bffisfis ^a^sa, 5£®^u$a, * 
*^-'j>s &&#jw^*A&£©js«5©a!ft* 
$6CF9^.»ifflS.S-?"? r 'i'K©'9*Mb«t D*S 

esKt: < k»)^jEfi-rs-^b5 L ^> o\>^)m^7i-i>- 
xm) %ifimv e>*is. ag©it«t&?)*#v\ #i 

*«2 0#m&±©«*&%j!p&*&#bfc&v (ill!) 
HISS'S: if) I" 3.:i:KJ;oT4>#e>;h,?>, * 

— K *'j*?-bx *im^;m*£>j u-k sttu 
7tr;i/^^^ u u- K tfiMf-^T^U u-K #V 
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U^rJU&SJBi* tf'JTS KJRWtt. 

^b^fe©©^a^*&we.nso fea^&xsgss 

6a-C^fi£LfclS^<b^^ ^ri/-K-5-<i£&S^ 
tt^^^KJ;?)«S!{Cbfc^^b^!3^ 

g©^:^* 0 . 1 ~ 1 0 umon^&U /SL&mZOfo 
Utt&ISQLTm&ISttZZtb-ZZZx, 0. 5-2 
OgS%©&&?£&Sl]-r?>Cfc;t> s #*L<,>o Cft6© 
S3t»^ i: t "C tt, » t L < <i 'J A * if © - iHb ^ ^ s 
^5ilSB±^'>>T{b# (80 ©©it^ Ui/T-?>B*:-> 
'J A (<*) »©Nips i 1 Efcif#;fca<, 

*fi^©cnfe©ftiiK^tt> *ffit^^ia2-2 0©7 

»tuv> 0 '^;v#;v3Sl±^St4~r2©*©*«^ o*f 

^Ji^bfel^©?!^* 5 ^^. 
*fiffit{S«$h.a^®lc:^«fe 2 ~ 2 0 ©r;w*;vs 

&*-r ssia^r u -;vs^wr -satt^f ©*m© 5 
■fe^ »Wb^©^Ji:bT, ^K^b'T-i'^ -SHb^* 
^bT^^-^A, ^b^;v3=-^A. 

£A, ^AJW^^As ^JU^> ^W^>^fi£A*U>v 
Slfig'T'f K*;i/i">As zkffl-ir-f &*;i/S/£A, -ir-Y K 
t;v^-^As ^■'fffi^y^i">ASi5'j>ffi*;v^'> 
A**£fcf*ci: *»t?t*. ^<b^-f^> ^<b^^> 
»u ! K^b^;^3nI>A4s»Sb<^ *tt)^-^^Jl^* 
^tSft^t, ^Cn^b-ir^Mli'Jif^ b^o -^b 
^-Y^©i»Sa^«±, WZIZ, 7xd^13 0, 7iD 
i?;V2 0 0,7ID^3 0 Om±B*7iD^JKtt) 
SS) i&:ir©^D a D*T?iWfi$n-C^5o SfcMtfi"^ 

z ^ )\,*> -5 ^ -r 5 i: £ «fc t> f# •& c t &-e # 4 

Sfc,*®t:^-i5'5 : -Jl/S^1-S7JtUi';i'R8 0 5(B 
*r^pt?;b («) SO ©iSSS-eiPIKSix-tfctK ^ 

it. nam, -iM-fi©jss?sh^PD7ir;i- 

is"? >-c!&mt 5 ^ k £ <t t? »5 - £ vx- # a. 
±S3*@K:jK^ifc 2 ~ 2 0 ©r;w^;wS4*-r ztm* 

»^b^. *9i6©«tc^ •ir-f3&££#-ra<b£fere;fca 

Ct*s»^bl^, ^t-K-fb-ir^ ^XI±H*7t;©fflW 
fitjg^^l-S^yn-^B&TfeSCi:^*?* b<s ^ 
fflb>r<{mvmt>&£ b^. 

cne>©«a«! : f<±-b-'l'D-^7i>b-ht^bT0. 0 
0 5-0. 3S£%T-<£«#*l,2>;:f:#$?!£ b<x KC 
«iO. 0 1-0. l8S%t&.5. c:nc>fc:j;»3, *tt 

0,umfcU:©£y«Si^#l 0<l/m'WT©^ S«)Tja« 
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SCIfctf-CgSe ilft£l;t% *#M2001-2788tC 

(^ai»±»j) 

M2 0 0 0-3 5 2 6 2 0t!3@©t*$5*^TJ§> W 
^apJ±tiDXi:tt, WJB7<r;i'A0«&<Dl*c« cfl)« 
b% #n*W£ii% ^^sss^s^mttma^s^ 

8*% t#SI84 9-2 3 8 2 7*% ft&BB4 7-2 8 9 

3 7^fc:JI£ixS.fc3fcr=*>teE5# : ?ft-£« ; 

SS 5 5 — 7 34f, ^ISSBS 5 0-5 4 6 7 2*. 82:83 
59-14735* ¥i&m 6 7- 1 8 1 7 5*% 
8857-18176*% 8&BB 57-56059**: if 

ca&ft*«fc<3&% ±«*ci!wast«f-37'f**>ffl 

*>;v- ; 4#&Bg5 3- 1 3 2 2 3*> ^&HS5 7 - 1 
5 3 7 6*% 8&BB5 3 -4 5 2 3 1*% 8&BS5 5 - 
1 4 5 7 8 3*. #&IB5 5- 6 5 9 5 0^ f34HB5 
5- 6 7 7 4 6*. #&E5 7 - 1 1 3 4 2^ 845:83 
5 7-19T35*, 8&B8 5 8 - 5 6 8 5 8*> 8&8 
BS61-27853*, ^r£@6 2-9 34 6*fc.fl*> 

ztib<D$*>, #gl^©«#Stt1&»^*i : ? : l*£b 
t^D, ±fBtSJ^4'CCft££®:9-ISbiSl!Dbfc*>©-e 
&^t\ ztit>\zm\bnz>&2. bo*««4&Ki: bt% 

SV^fH¥9- 2 0 3 8 1 0*Cge«B£ftT^3£-5fc 

4 &7 >^ - 1> a * u v-ia^ ft tr*^ 

1 0^m©|EH-CfeD% St*?* L^SEB&JliA^fta 

mm,&m%L : f-X$>Z>&m&<b%B<Dmt.isX\t, ZnCX 
Ti0 2 % Sn0 2 , AljOj, ln 2 0„ Si0 2 > M 
gO, BaO% Mo0 2 % V 2 0 5 ^ s ifc^teCft^cS 
£Kfc»4*»4b<% 8CZnO„ Ti0 2 WSnO a 
tfjlfiib^. *»lS?«:^tf^Ji:UTtt% m«ZnO 
fc»bTttAl% In*©»ftk TiOjC^L-rtiN 
b, Ta*0W, XSn0 2 £*rbTI±% S b, Nb. 

omt>U&\t0. 0 1~2 5 mo 19fi<D«Btf#*bH*% 
0. 1~ 1 5 mo l%©ffiBAM$C$?£ bv>. 

x% zixbomw&*%tzztit 3 &.mwtt,®i6t&<!>& 

1 0 7 Q cmWT% 8tcl 0 5 0 cm£lTt 
feotx 1 &n*mifi 1 0 0 AfcLh 0 . 2AtmeiT-C% 
©US #3 0 nm«16/im«T-C*J«fS© 



SBfe*-r ata{*%**m^fc:{4^[»^T? o . o 1 %jw± 

X% y^-i:bT©£«lbb^;*->&i*m 
t£tfyv-©8St»i% titf AOft^a-VttftfcltiME* 
£SBK£8fc-B-?> ££#"*:#&£©% gftfc3im&££ 

b-o^tf*>o •%?&<% i£ffl*fsSTti3^t:t^mtt 

ft-0> ■&£*>*>*>£>?>**% ^^igm3agtc:*jUT^?- 
lli&©g*t$*><^fc©Bi&Kfc§Si<% Xfits©«3f?03*. 
«£&f*K*&*i.*:gStt**b% ItSB&Cftfe-CVt 

a. 

^sbsjui cjat^nscm*. Sims© * m >&mm. 

^yT-tas^-itS^JK'Jv-tt-fiSt^l On 
m~ 1 0 0 0 nro©«^-tM XflgBtcfc 0% b < » 
0nm~3 0 0 nm(Dl61(!)a?^'f XiPffll^&fi*. 

c3-effl^s_^i!ittjatttt^';^-_i:tt% 

So Te^ffij5£^tc±M©K^cffl^-rs!ia : ?2«fct) 

£ffl^5Ci:»c«koT% ±.mv>&®ffl$*Vik.*2>z t . 

S®*i*2:&Ii©it^tt8&!K?l??sa5fc:*fbT\ «SS 
0. 5~4MSgBA s %SStt©^-C**ft b<% 8fc!*i«g 
ra»«©ffiSttT?l*«Jia^lHfiSi5t:^bt% SIBA'l 
~2HfigPT-*SCi:* s »SbU < , SC^ ^iSS®? 

> N sK'JVfD— A% JH'J7S';>, #U7-bfH', # 

Uypxx&t. b<fli^.^^>^^•5. 

K -b;i/D— >% h 'J7tf- h% 

•7?\>— h% -b;WD— ^T-bT 1 — h% 

7 i i-\'i>/ ; r\'/'i V7 
^w— b^©* 1 ^^^^ *K"Jtr-;i/r;w3— ;p% * 

-h% *y^;v^^i";u-hx #u^f-;v7^ui' 
- h ^© 7 ^ «J >\>®m h b < 1*7' * y ;w^St i: ^ ©<6^ 
fig i: ©tt«^<* Sr m i\ S 3 i: ifit&& S tf^ tc d n t> t: IS 
S^na^c-cttfti^. ze>$>x*.)\'V—z.&mw$,^ 
ttT^y^SiHtfjffi: b<% MtT^u^ig^g**? 

^SK^lhM«ffl^«fl§®tffl^,^e.ni.^aBfcb•rtt% fig 

¥J9»^Mtf4 0 75*®^.. »7^S5^tf8 0~ll 

J IS K 7 1 2 1 {ClB®©75liC-C 
b-ClNS«iii^»©6 0Sfi%JW±, Il:^L<tt8 

ona%&±x&zzttfi&£ b<% i^stiSb-ciStt 
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■=»-^«, *rh>m, x*^;t,s, $"J d-^x-t^I/ 

;k iso-7De^7;i/3-vK J 
— ;k 2--7#;—h>, tert-7*^-;w ^ 

— ;HJtf*l:T6*u * h >3Si: bTfck> r-febx 
;i/x^;i/>r b > % ^fMV7f^hX isfu^* 
V- J > 5 #3* If 6 *u x * J; b T HU 18 & * ?)\>, 
4SS*x^;k Bi^f;K K8i?-;i/, ffK-rvrnt* 

-»K aBxfJK ¥LS?.* 5^1/3? tf^tf 6*U 

7'j3HH-r;i' (C1~C4) 3Ki:b-CtiU .rf^ 
J zn>V)V7^ >f^-b;vyn<7, :rnf n/^yn—jw 
€/'^f;n-f;i' (pgme) x roKi/vyijD- 

- 7*0 fcVWx— 7DKI/>^'J3- ji^^m vr 

7- ;k xJi^Dtrvv^uzj-jv*^ (ci~C4) 7. 

-M-'if-JI'X-f^-bT-h, -?-©fl6©jgaEt b 

"=.cEB£i*rLa*©-cte&v>** N c: assign bt 

y/v-*3-K T^n — K jfbttiba- 
l«i^2, 6 8 1, 2 9 4ftE«®*i'^-* 
{se/Bfax** h;i-y3>3-h^l:J;D 0. 1 
~ 1 0/*m©i£*g;sSJgh&£«fc3t&**a;:2:#aj3fe 
•5. »*b<«ji*0. l~l^m©^KJ?i:'5:5<fc 

*tt%©3t^7^^Ata:, Siffi-"- H3- bB*»tt 
$l5I<b£«JJ3iJi i: ttSWISl-fca**!© * -5 * SttlURW 

tc j; d siissjsft i:*)gT^br saw* it a/a* h 

^B&^S^^b&teiJm&irtftt&ifc&fcfflfc bTW 
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bti^ifi. m9\-m j p&*mjM<DWi&.mm8£z.vxm 
itt?>mmx%^ 0 mH&m<t&®mt\sX&, «a 

^7^'ji/-hsm »^eswbSjKu*-;vT* 

ar/ntty*— ;vc-< v->r*— b^v— , fcb<i* 
y v-*sjib^ ■s-r^^nfe^Bg^tHc 2 - b 

FD*i'x?-;i,7i";i/-h, 2-tfD*i/xf;M 

££-rs4>©i:bt:7*y b-l-©d**ipti) > 2 
-tKD*y7DW^ 'J U-h^©?X^S?:«1'5 
7?'J U— b^©* CfcKioTg 
gfcW&C^tffcb^ 0yAK«P8B5 9-1 51110 

ss^sfbs* y xxf^7f y u- b $mb& -j» 

t*iJi7rJl'*yt-;K:2-tKD^>xWi' 
•jv— b, 2-tKn#i/7<"Ji/-hSo ; e/'?-§ 
B.fo£-&ZZ}:\z&-3XmB£&ZZi:1filii&, MxH 
8MB@5'9- 1 5 111 2-^tIi3«$nTlN5. 
mftUW.ttm^**i'7? y W- bifcBJJIlOJMfrflli: b 
Ttt. x^i-J^Ulz-hStUS^-fcL £ix£ 

Sr^SCfc^iB^ «3AK#§i¥l-l 0 5 7 3 8t 

tre^^nt^So zG>yt&.&M!&mb\sXt±, 

^^-^-y-^ h>saii*^©5?.ipe>> ni4)b< 
t± 2 a w± * sir bx -r s z 1 4* ta* s » 

j«il-f®®fbM* y 3T— y u - h sM8fli©in* 

xy7'n-;n | J7^'ji'-hv ^x^y h- 
h^ft? y i/ — b% ^^xy^'n-w^ 

>*7i?>) V-YS8%m-fZ>ZbWtli&Zo ztie><0® 
§&tt5I«&»©^ii©»Ji:«lcffiffl^n5o 

X±IB^R^§B^J*>A*i!SS'Ji:bT*.^Hi*5. H 

ijx^^K v>t§Ruzix<b<Dmm&zm 

VZZtVlii&Zo 2~ x^^rf 7* U U- HR©?tS 
^©ffifflKKbTlix n-rwi!<s b'Jx^;v 

7?x h y-n-y?-;v*^7>f >^F©ti^j5:ffl^ 

ai®2.5~6Sl%TS>5^i:* ! ^l:»S lu.2. 

5 %&ffix\*mmy 4 ;vAipt>stBfs^si»jsv/x 

tt^^qatRS'Jtio-ceErbE^^S^ W*«f4* s fi 
TU 3»t6^fi%$Si5i:ffl«et3lcSl^i6i?i'fbtta 
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©^E-ZT-kbTx ^t^T* 'J K if-^VT'^y 
u-K 7 y u-K i£gfc:-;K -s^s^r 

— u— K ^oKuvyja-A-yr* y u 

-K vtf-;i"-<>-t£>> 1, 4->^D^>y7 
i"Jl/-h, 1, 4-J/^DAi|ri'Jl/y^f;i/7y7^ 

y u— K H5ffi©Ky^?-D— jvrD^> h »j7>uv 

S&M{bttttflM©**firttt©BJ£#&Att i o~ 

*Tx WJEzMMT, jBSSE*«*Ix *-*V7-*fl, * 

M«7tai±2 0~1 0 0 0 OmJ/cm ! tfthBJ;<, 
SJ£b<li 50-20 0 0mJ/cm 2 fSi5. jfiSW 
MMI*> 6 TOUMMU* CWttt* ©S&fcfl&iRtH:*: 

JHMi±i@-e*J:<, 2®u±xt>&^<. 

tiffi»5efttt«iiafts»rsi»©»«£i: b-cira©» 

JKfls***L 

®x -7-h>«x xxr^ ^ijn-;px-rm * 

-C#i>o $?£b<fcfcx 7Dtb^'j3-w; (CI 

-C4) 7 **^X-r Wli7"D K U 

y (C1-C4) TJV^-)Us.— 7-JVx.7.7-)V^5StA% 

tt±% U < I* 5 - 8 0 Sl%£l±t#t 5^ 

tfBx.NfcixS. 

*^««ftitt«»ttrit4W6*«©**ll« k bt Hu f 

d-;u=i— N yyt— X=j— *-x ftfiin-* 
- s 17-F^^-a-^- ^S«J©«|g*ffl05C k 
tfttiifcSo mii»x9 hffi$J¥T0. 1-2 0 0 
tfji^T-x #£b<fcfcx 0. 5~1 0 O^m-Cfc*. £ 
*a*«Sf * b<»± 5-200 m/m i'n-Cfrb*l&. 

fSttO. 58>~5#j&»J;<x X9Mta<b&WJB©a<b& 

W €>nSS^-3-HJH©K*l«©aJ¥tt> 0 2-10 
0 xjmtf&g b < x <fc >) »* b < 1 - 5 0 jumX$> t> > 
«tU4 2— '4 5/im7?$>So 

ftKttv^*w©flM£?&;taii s c: 1 1>7? g So 
cnp>tts t»34bfcw hw*««t**. £fcx Wis 
b^ «t d bs«i&jiji«©wflMro±e£ft&&ttiAa 

fx-n- Mtt^ft^nW* b < bTK 
tt-5>ck#-C#$. ttHV6- 1 2 3 8 0 



6^, nHV9-l 1 3 7 2 8^. 4$BB¥9-20 3 8 

i o-t^©^mBS±ft#7\i^7^;i/Ax mft,&mm7< 

-tr;vo— 77^u- h7-f;WA^©if*)S>a>©B 
CESfeb<l4T§l&Ji*7>bTa»43i;*«U3feS© 

*a«5©ft?7-fWi:tt, SJtt&ihJffett&scfcfe 
TSS. EJttB&itJf ©Utfifck btfctx #Sx #J13F&« 
a^nt^S* 1 , #@©fc©kbTli?§BSWix {£B 
#r**fe*Sfc«Ji bfe*t&©«©tf HftKr?£%. 
8Sfi£©0JfcbTI4x 2«i*afl!l*»6iSJa«f*S/<aB*f 

*B©2ji©jH*6jjij&<*ftfc«©*N JH*f*©«a» 

sjs^e«t!3*)®*f^©{av^s) 
/&bst$ji/{£B$t mmcomtm® s nx i> a %©*s? 

*»ft9x Kfc*<©R*fl»JtJH*WB1-**©*«** 
ivtii*. *t?*x ifit^ttx 7fc#*5t4x h**JHS 
fekfrfcx ^-?3-hJBfe*-i-SS*t±tCx ^BSr* 
«/«^r*JB/«EB*r$sS©BC£*-f * - k**ff£ 
bVvfcjSTffcSo 

StfBfc (+B#rJB£K»SS£**S) £5®$t^Bx 
^SlClRl*oTiffiB*f*JH*JIBCajBb, ?iSS«T^S2i 
tfi£H*f*S©7t^K^3t©^«tC^ bfes^cta^-r 
SCiUctb^T^SSff t>x Sf?K±S®«:i:bfc 

tt7>7tSM^©S8^«t Dlt»btl¥dlbf#5o 

TISSttS &x tH^ttT itt^<x Sii*te<x F** 
tt2fti^«ti:5t:ffi<x c©<t9«l^htl:J;^ 

s^K-ractt.fi»BS±jB©^^ii>«t< if*, 

igHSf^SfcbtJi^^Vx i'^-^AfOig?^ 

a^^> f^y t *©in*7>»P^i*?>3i«ns4b-&»x tstt 

x. ^ ;v ^-^aS<4<b-&®JRtf««SS^S -f SffifiB. 

ffiB«r«KAV««««««*r«ttB9r^JltilA4b« 

b"C«Bff*B*«iabS»l»±JH*JErt1-*; 

*a«t*»i#*HMBH*r*JItts iS93£#±©# 
JBfc*Ritl!S±B©3t>^4< fc* l«*x ?Si4i*;v 
^f-^Sl&ttS * * b% V \±M 7 n> 3 * > ¥ R tf t ©* 

»SlB«E©^a7Jl/n*S/K{b^«Sx Xx »Sb<tt?S 

m&m bres©B«f *©BB«f 4s» *ffjfi£-r % *>© 

6«ttJx4** < k*— 3©Yb^x 
aJEf^-BiSt (II) ©«Stti.*;i/*-«SJi»ttftB 

Kfl^tt©firn©ftBttna«e«©t*ft 5x 

fiBkbTttAl, S ix T i, V, N i, Cu, Zn, 
Yx Gax Ge, Zr, In, Sn> Sbx Sr, Lax 
Ta, Tlx W, CeJRVNd**Jf2,dk4 5 tB3feS. 
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tUIJ, Al, Si^ Ti. V x Zn, Y, Zr, I 
n, Sris Sr. Ta, TI, WMCetftO, 
B«f***fl5**»^ff* UV^JSt UTfctT i.Zr, 
Th In (In-Sn^tttU), Sr (Sr-T 
i0 2 $t#i:l,T) t&So Ti©I^ #C&J5T5 

<ttlMMmftl~4-***;, X*KT;V3*^H<OJn 

©0!£LT ; AlCDTVl/a+S/ KfcUTtt, Al (O- 
CH 3 ) 3 , Al (OC 2 H 5 ) 3N Al (0-i-C 3 H 7 ) 
3> Al (0-n-C 4 H„) 3 ; S i <DWt Ittt, Si 
(OCH 3 ) 4> Si (OC,H,)- 4 , Si (O-i-C 
3 H 7 ) 4 > Si (0-t-C 4 H„) 4 ;Ti©Wtb-r 
HU Ti (OCH 3 ) 4 , Ti (OC 2 H 6 ) 4 , Ti (O 
-n-C 3 H 7 ) 4% Ti (O-i-C, H,) 4 . Ti (O 
-n-C 4 H„) 4 , Ti (0-n-C 3 H 7 ) 4 ©2~1 
OM, Ti (0-i-C 3 H 7 ) 4 O2~10ift, T 
i (0-n-C„H 9 ) 4 ©2~10ft*k V©^kbT 
fct* VO (OC,H 6 ) 3 ; Zn©«li:btl*> Zn (O 
C 2 H 5 ) a ; Y©«tL-CBtY-(OC 4 H,) 3 ; Z r© 
fllfcUTt*,. Zr (OCH 3 ) 4 , Zr (OC 2 H s ) 4 . 
Zr (0-n-C 3 H 7 ) 4 . Zr (0-i-C 3 H 7 ) 4 , 
Zr (0-i-C 4 H 8 ) 4 s Zr (0-n-C 4 H e ) 4 
© 2 ~ 1 0 fift: ; I n ©03 LT li. In (O-n-C 
4 H„) 3 ; Sn©0yi; LT(±, Sn (0-n-C 4 H„) 
4 , Ta©Wli:UTliTa (OCH,) 1 ,, Ta (O-n 
-C 3 H 7 ) 5 . Ta (0-i-C 3 H 7 ) s , Ta (O- 
n-C<H s ) 6 ; WVMt LTfcU W (OC 2 H B ) 6 ; 
Ce©fl)kLTtt; C e (OC 3 H 7 ) s «»4kt76ii«. 

Ti (0-n-C a H 7 ) 4 , Ti (O 
-i-C 3 H 7 ) 4N Ti (0-n-C 4 H 9 ) 4 , Ti (O 
-n-C 3 H 7 ) 4 ©2~10S<*> Ti (0-n-C 4 
H e ) <©2~ 1 01# ; Zr (0-i-C 3 H 7 ) 4 , Z 
r (0-n-C 4 H e ) 4 ; S i (OC 2 H 5 ) 4> Si (O 
- i-C 3 H 7 ) U> 

W) **T«yauTt>*<, KltMJSExtifflStt®^© 
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jMb*** ftttS£*g«w&«. c;nfe©M«EXtt®fti 
$©+•?#£:#£ U^©fc^ rii^*!/— Hfadttfc* 
C£SM£JH (3feK«£ffl> -e*>D> 7-^5*1/- h 
<b^B>©092: UTttx^;u7'-fe f7-br- hr;u$-<7 

h T'-te'ir — )* h7^— Y7)VK~*?k. 

XT-fe^T-feh^-h^-efetK fl&©*K5B£*J©eS 
* o 7 a— h ©flfe©** t> il* MJ 7 *. 

tt» &#»©« 7 *£3ei*b©fci&fciS-s^h 

*r * v - f <b£tt*wta-r a c k t <t d Sjg»tt4Kia 

jsh«t^@c:»^ u < cue s na tstsx^. M-asf6 

■<)\/^ **9W<rn,i^ ^v7d^;h, x^df- 
s>•S4?©m•6^4S*n-^«Jl*-r5*>©•^^ *St£x*;v 

*-mmtiz <t ») ssffi«5ixH:p stitj&ft « © 

tf»*uv%. c:nt»©fi§T4g©-5*.7^';D^;vs. ^ 

<pe>»*U<s j«Jt«> ^5iB5 9- 15 111 0^. 
^HBS5 9 - 1 5 111 2■^«:i;tC83«^^i^■C^^Se 

?§SfSx*^^<b^ i;-M5# y y y 

iB-S-LTefflt-SCttfUS^So rS«x*;p^-g!gj5B 

f5« 7^j!j;vffi^tS'a?)fiJi5^*©ffi^K:KS*S 

^HBB 50-151996^. ^BSBS 5 0- 1 5 8 6 8 
O^CEafflSfK^O-'JAS, ^§a®5 0-15 
1 9 9 7f, 52-30899 ^ ^§353 5 9- 

5 5 4 2 0^, ^P8DS5 5 - 1 2 5 1 0 5^fc|B«© 
VI A&^SBisj-xSAjg, ^HB5 6-8 4 2 8f> 
^HBS 56-149402 *$B8tB 5 7 - 1 9 2 4 2 
9^tS3ffi©^-*VX;W*x^A^ ^834 9-1 
7 0 4 09*fcB«O*»lRS'7 , ^=«>A*, ^S^fF 
114. 1 3 9, 6 5S?«£:B«a>^lfyy*>Z»tf« 
#lftu<. X. 7^ S ^ 9 Aff^Jt^^^ is-(b 

>a^HJ&SJi:x ^>V7i;x ^'/-fwyw 
K/bx-y* % h if f 
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y U J^y;v***/xf ;b b »jx h X y 

>n y-*$Z y D-f ;w*#2/-n-rnKjvh y-n 
-^D^;i/^^>s y (r-7>»JD-f^**^-n- 

> > s;^D+i;^h^y^;i/3X y^yo-f^** 

^ - n - r o h »J - n - 7n % a 7-/ 
y n«f wt^-n-7D tr;v h y -n-:/nfc:;v 
y;V3>^ y (y-7*y D^fW^>-n-7nt:;i/) 
y-n-7D^;i/y>3>, 7** y n-ou:*-*2/5;* h 
*S/xf^s;^3>, t:— h*^* »J£/^ ex 

;Vy (jj-^h*3/-xh^) *y»A, 

*5/#y*A* y-TO y D-f ;v^*^r^-n-7 , D tr;v 
y-n-7D WJ»)A> r-^*?'JD-f^**^ 
-n-7DW-n-7DWJ^As ^ (y-7 

x^h>J^h^yy7^ tf-;i/hy 

(3, 4-3i3p^$/->^D^^^;u) -xf;vh y?;v 

r?^r^^>7>s 7^ , JD-1'^^'>xf^h»Jxh^^ 

^iJy^^^x^VMJxf^^y7 % A 
y - 7* »jD^W^y-n-7D^ h»J-n-7D 

h'J-n-7D^y7>s i?(r-7^yp>f^ 
i/-n-7P^V) y-n-7D^y7X 7^VP 

* b < S ti S iSffix: * ;i> * — ttJEiStt<b*&«©SJ8 

*u^p-*^»sj6tt{b^«**«6*****i»^* 

ArFx^^vu-^ KrFx#5/7l/-if, x**> 
77>7Xtt^>?PhD>3aS}^tfflVv3»CktfT! 

JW»**tt5 OmJ/m 2 W±s »^t<ttl 0 OmJ 
/cra 2 ttL Ii:4 0 0mJ/cm 2 W±tfMJb^ 

mm&mm bt * J; ^.sutoA* ^® *«Bgu 
BM>*o. sxwTo^-efracD^aipw-cao^ «<b 



^D7 h9il/h>fs ^>r^77Ss JS 
i37$Eg§, a&M. ^T^UP^ ^JS&S! 
^(d&ss^^d&s** *> attain* 5 0 - 1 0 0 0 k 

eV. $?£b<»100-30 OkeVOx^M-* 
IH«r«MCtf****vt^5o {£J3£r*^SIi:bTB\ 

^^$ns<b^^e>aitfnsd>^< i-3©fb-& 

7- 1 2 6 5 5 2*. #g8¥ 

7- 188582 *> 4$§8¥8- 4 8 9 3 5*. 

8- 1 0 0 1 3 6*x »B8¥9 - 2 2 0 7 9 1^ 
¥9-2 7 2 1 8 9»*CE«teiiT^a<b^»JMff* 

b < ttJS b*#£> ^ *JK«*«IB4: LTttx 

t$16W7 ^gfii^^yft^iWS: i: 

^^S^W^iafa^v>e#afti:bT«:. &yvn 

T;V<T> % ^7y«7^'J;Hx7>f;K 
*'Mix^rM 47^*^x7?^ ^7*31 

xy7?> % ^^<btx;i/ N h y 7;v*d7d ei/> N ^ 

3, 3, 4, 4, 5, 5, 6, 6, $-J±7fr*U- 

1 ^-b>s 3, 3,4,4,5,5,6, 6,7, 

7, 8, 8, 8-b'Jr*7;VtD-l-^TX 4 
-ih^ry- 1 , 1, l-h'j7WP-3-7r>- 

2- ^->. ^>^7 r *7;v^o^-^^V7'^ y u— K 
fh77WD-3 - Ky*7;^Dx^y) 7D 
^7»Vl/-hx rh77WP-3-h'J7MP 

^ h^rS/7"ntf;vT^ y K *>^*7;w*n^* 
e^vr* , Ji/-hN^7-7;vtD^>f;V7^ yv— K 
^-^^7;v^D'<>7 € -^7^ y I/— K ^>^7;v^d 
\za\Z)V7#v K 2 -^T^^i/rru^b^x 
^;v7^y i/— K 2, 2, 3, 4, 4, 4-^^-9-7 

^^■D^b^r^T'^ y h N ^U7WPxf;i/7^ 
yi/-h, 2- (1, 1, 2, 2-fb77^Dxh 

x^;VT^ y h> hU7)WP-fV7DW 
^^^yi/-h % (2, 2, 2-h'J7^P-l-^ 

xf;V^^^ J Jl/-h> 3-h»J7^P^fiV 

-r4, 4, 4-by^;v^D^;i/7^yi/-H> 1- 

^^;i/-2, 2, 3, 3, 3-^>^7^D7P^V 
7^'JU-b> l-^7 c ;i/-2, 2, 3, 3, 4, 4, 
4 - ^/i' JV^- P 7f ^7 ^ U W - h x 2, 2, 2- 
hiJ7MDx^7^UU->> ^>^7;U2TDrn 
hT^7*»>U-K 1, 1, 1, 3, 3, 3-^*V7 

)\,*u<{ v7p^;v7^ y u—Y, 2, 2, 3, 3-^ 

Y=?7)\,*u7v\Z)\,l>2V \s-b, 2, 2, 2->U 
7WDxfJ^^^V^-^^ 2, 2, 3, 3, 4, 

4, 4-A7^7jWP7^7^UU-h> 
5Tp^>^;v7^ y U— b> >r^7^a^y^ 



ttrtSI^#* 8 1 R 1 3 - 0 1 



( 40 m) 



© 2001-1745 



y i/- K'v/*^*?;!/*^^^* y K 
yi^-h uxtcDT^y b-h(i^^^y i/— buftiM* 

'J7MD7^T-b x hT~;i/-2, 2, 2-hU7;i/ 
a-o^pe**- k tr~;v-3, 3, 3, 2, 2-^ 
I/- K 2, 2, 2- hy7AoTD:t*-;vK = 
1 - ( h y 7 )\,*U*?-)\,) 
x-K 7U;Vby7;i/tD74?r-h^ 
1,2, 2 -x h^7;i/^"DJi^-;V3i— t-;v % t y )V~ 
1,2,3,3, 3 -^*-y-7;i'7i-P7'P£;i/x— <^;k 
x^;i/-4, 4, 4-fij7MD^Df*-F N >f V 
7*P t^V- 2, 2 , 2 - h y7;^Dif;V7Tl/-b > 
>fV7D^l/-^>^7WD7D^77l/-h, <Y 
V7d^V-2, 2, 3, 3, 4, 4, 4--x7^7;i, 
tD7^7vi/-h N >f vrntf;i/-2, 2,3,3, 
4, 4, 5, 5, 5-/'t7 , D^K>f;i/7Yl/-h N 
2, 3,3, 4, 4,5,5, 6, 
6, 6-^>5=7J7;i';frD^3r>';i/7*TU-K -fvr 

Dtr;v-^>^T*7^D^^^;p7vv-h, -<y 

7P^;V- h »;r*7JVtD^^^77V-h> -fV 

ue;V~^r^7WDr^77l/-K -TV7* 
Dt;V-2»h 1 j7^D^5 : ;V-3, 3, 3-MJ7 
JWD7Dkf;i/7VU-h % ^V7D^-3-h'j7 
n^D^^V- 4 , 4, 4-bU7WD7f;i/77l' 
— K ^ V7D^- 1 2, 2, 3, 3, 3 

r t -7fJi/-^>5 L JV7WP7'D t;i/7vi/- K 
ter t-m-^7MD7fJl/7TU - K 

fcf-;i/ji^jwx— ^r;i/xf;i/^rfx ^^)VT 

*yu— K ^^;vp<^^ y K x^^'jv- 
K rpfc^vr^yw-K 7f;v7^'ju-hx *r 
rt/***yw-K ^*)\>*$>? y u-k rotJM 

WD7^? y 1/— K xfJb-ff-7JbtD7^'Jl/- 

K 7'D^;i/~a-7;^7rn7 , ^y V-h, 
-7MD7^'Ju-f> >>^D^4^;i/-a-7;^ 
□ 7^ y K'VrS'Ji/- a-7MD7^ y K 
^>i;;^-a-7WP7^ , Jl/-^^ r^y;^.;* 
a-7^D7^'j;* x?- 

±537 ^^$*x^U>«|f^iaSl*a«:©#l4cD^»© 
H^tts . 3 3-1. 4 2c?>ffifflK:fc t>, X« 

m^t^s7 ^^^^u^vN#s{*©*»«s§y v~ 



w©B?r¥© 7 * m^mm tx^xm^zz 
tvm&, x> *a$B©7^s^«ffii:7^^*^i 
*^®m h i&mom^xm.^ lx s kkd®$t &<d *> © 

<D£cfcoTgfc£tfs &£#£b<tt6 0-9 0HJt% 

**s;r£T-;bnxb^W£fr$T?&<U T2>«{*-*>JIC 

S^I8&$J©llf*Wfc09*:bT. TV \ZX<< VT^px 
hy;K 7^«^^D^>^;v^h'j> > TV 

*.m-mMmi&T>*-V2>, mmstT>^^^- 
**wmm± h y Ky^^MAMtMiivo 

d ©PS> S/SSfitt 10-10 0U S&B#83»3: 1 - 1 

o obsbt&sc: bi^o c^<t-5icurff hn 

* 7 * 3R^«JKOf&¥J$#^Stt 1000-3000 
0 0T-fc&;ii:#M£Ll\o 7^SM)aflli:lT07 

So 

»^lv>o *-e**&7^^T;v*>*^^^-;v^y 

2/;v^-^;i,fcLTte#);il2, 2, 2, 3, 3-fh7 

7;i/^rn~ i , 4 - 7 r ^ ^ isii^-r- 

2, 2, 3, 3, 4, 4, 5, 5 * 7;V:frD 

-l, 6 -^*-y > ;i/v^y *>^;i^— 
^^7^^4^b^^x*^Mb^*JS^>b s fe 

»«*h*ft*«K:«ffl-r*$/ y h * y =rv-t b 

fh77om^>7X fh77h*yy7 
>^rh7 7;i/3^>i/7X •r-h^-2, 2, 2- 
Fij7;i/tDxh + ^7X rF7-2-7^Dx 
Ki/X7> N ^h^-2, 2, 3, 3--7 t h^7;W^ 
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D-l-^D^^i/^^Xrh^-l, 1, 1,3, 
3, 3 -A^^7J^D-2-7D tr^^r^>f>^>. 7" 

2, 3, 3, 3-^>^7Wn-l-7D 
fh^-i, 3-^7;v^d-2-^ 

D£**^>-7>, 2, 3, 3, 4, 4, 

4 -^7*^7;i/^D - l-7h^r^y7Xfh7-2 s 
2, 3, 4, 4, 4 -^^r-y-7;V^D- 1 -7>*^> 

£ C i: £ £ D U 4r— h :* U =T v - 6 ft £ * 

*>ft* 0 ^sSKhltit x*y-;i/ 
>fV7D/v-;w n-:7*y— ;K 

fl?®3 1 0 OMfi6i5£*fbT 5 0-40 OBiSs »* b 
<ttl 0 0-2 5 OJCfigPtfeSo «{btt«fcbT«U 

-*<Z>S i02^tlil-l 0 0^ ff£b<ttl 0 
-9 9%-C*)S^hi) s S^tiSo C©«t-5^Si02^ 

zmfco^y^r— h*y^T-* 

h * y =f >< ;VA©**ttffi*RaS btti^S 

SE^S'JCDS* b^4EB*r*ttKttN S i 0 2 y;vfcRJS 

f±«W4r >r iK<b * fe »j* ft n & <b«4to-t! » o -c ^ s 
i o 2 y kfiJStt*r«* *<b*«k t*«ry 
HtV S i 0 2 WffiJ: LtfiB^i^M^ni)* 

kr®bfc««S&£SPU -^S©*S^iDLTiP7k 
3^&r;v:3^>Ke>$y£b<^ mtfxi^^* 

5 1 t -7h^i/y7>> fh7^>JxK 
-7h^r^>^7 rh7^-sec-7*h^> 



* h3ri^>^>\ ^^h l Jxh^^/S/7X ^f-^h 
'J7Dm 4 >'>7>s y:/h#^>7>N $/ 

^7"^^f*^^7X y^;i/yxf^yy7 
^^J*=f-)\>* h+y^7Xy^^Vxh+i/^7X 
S?;* f)V7n tT^^ri/^^ >s t^I/T' h ^r-> > V >x 

F*Si*M*ti§Slt^-J:^i^Si0 2 ^fc 

t* sc:i:^tB*^o <$£j-r*«g£i:bTi*, ma** 

4*>{bBHb>*:f£s h;vx> N *^V>. *<D»#JKJBMb 

1 0 O^jbDTk^Stfta^L&fcUT^bSS i0 2 » 
gTSifiKSO. lSfi°/ottL #$b<«0. 1-1 
OMHCfca^fciEJStt+CfcWI-S. Si0 2 
\/;v©«£#0. i3fg%*iB^fe*fc^£ftS^;V' 

3 5 w Cx »S b<tt2 2-2 8°C©fift-eN 0. 5-1 

b^o cne>CD^^^0 • 001-40. 0mol/l, 
jf$L<li0. 0 0 5- 1 0. Omo 

Xfh7^ h^ryy7Xr ^7Dt:t^yy7X 
r3;V3-h4 0 (3;i/a-basS) > MS 5 1 (Hgfb 

^-f*<b'&^ f7P>FC-l 10^ 220. 250 
(*E£fiMb«t*l) , -fe^^;V3-hA-4 0 2 B (Hz 

>h^)m=pnm) s ^T*7wpfyj^^ 

h^ri/i/«5> N b yT 5 *?^;^**^!* y;* l**^ 

IJ7WD7D Vtih 'J ^ f*yy7>«07>>«Sft 
■■H>xf;K BKhy^^K Mh'J7D 
t:;v^ PBKb y ^^©iiK^b^tf^W^^^o 
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a ©ISB T- &<b <* I* « d i: # tij# -5 . 

»A$ti«<b*tt« 2HFSi0 2\/;n:R«tttflW-f 
— oo<BB*f*«m*d*f6<SJB*f*Ji <WE*H«r 

■T6Ci:4*Rll6«:fti**-C**. xsJi#*/JK«tex*jl, 

ot?*)*/*jn>x.—7-fr d©<b£-®iixt:4>cui/fc. F y 

*&6**»fcb-c»&ft*) ; (n) \£*,7*s—fr 
A*07*^— ;HtOHft2fl*rr*fli*«K% xKJ 

H*6«Xtt3t«l««ttx JSttx*/>*¥-auH*f fc «fc t) :*> 
£>S;W ^K?£MtH-r5^-->>A^©— l¥©1£ig-e£>3o 

cnec^wcidts f»BHft£( I ) t maw 
c^-Cttm-rao £ft£©«ttx*;i'¥--*yst&j5&tift 1 
•&®l±f3gBiSSSf^S© h C £ tltz <fc -5 fc* © 

&±©«fc5K:UT£WKJtJI£JF2J=8-f 5. 
£[H)£i£W*-a«56&*>&-e*C BfrEfc/PSE® 

ZtlZmmn-C&Zc dftliS&SO . 5~5. O^m 
tft?tv¥ftfi§0. 2 5~1 0/im©lSW±©» 
¥Sttffi#3IU*»©l. l* 1 ^ 
2tt©— BMb*r-f*tt?i:¥JS*ao. 0 0 5~0. 1 

snb-^x a-fbr^^x^As mbwm. »-fb», & 

* ) 7^ y h mmm* > y a- >MHi% * y 
i^ftwjft sj*y*-sj«*-b*aHifc 7^j^^i/ 

ac#y*u7^>*«n6x Jtiyx^f^^witx *y 



^^ss^y*©+T?*)Saacj;o-c^&nsiB» 
ffxmr±S'US'74b9 (**) ss©tM y 

2). 

fb-r-f *fl»tt^#«ttlMMbtt« 

•=>T^)J:v^. J!e^)BKfbttfflB6©fJi:btl4«^«Siaft 
^OxafWi 1 yi/-MR»Bt, SI^JSiS-fbttT^ 
y S?^«S®-fbttT^ ujvgx^f^ 

^!K?I-(b^# 'J x^ 5^;P7 ^ y V— h ^^BlfSV^Sg 

S'fbts^ y *-)V7? y i/ — h ir a*^^ as . 
^tt^fcffli'* a c: i: o-e 1 5 y *— *r 

^uv-b^Sikb-cfih yy^D-jw7-D^> h y< 
7i?i;u-K i? h y^^-n— ^^d^ivt 1 h^T'i' y 
v-K ^X'xy'^y h— U7*<J u-K ^> 
^iy^'Jh-;vrh7 7i"Ji/-h, yo^xy^ 

iJh-^>*7*'JI/-h, ^JUjxUh-fl' 

^ij-t^ y p-hs T^^ft^v^xy^n 
HKvi'xy^y ^©itfi^^v-sry =f^ 
-tfcs. cfi?>©5t?y — j^ti? y u— v ^^i&tti^ 

$t,v xffinais-cffiaHt-eftDjs^tt^ttttw*^© 

±16©3?4«§l«f -fbtttf 'J -X—frT*? y U- V !6®SiClis 

*©ja»*»ft*>5&:oiSH-c-flb©siiii-jsa'(bifffl^ 

5E£:gfef$i£#feSo x**S/^©litt7 7 ^yi/- 

b ^eri&tJ:b^-c-fiaic®'fbiRsi* s 'h^ < mibmi&oj} 
-y>^4>'h$w iiti5i»HMMbttx*+i'» 
©litlix^^^SS^xpfenc 2<lW±$tr<b^T*> 

J: !? SS«SJi6f 5 x# S'WC 5 o 
ffl^*Zi:©-Cg5mxi|§!?i{b««|g©0!li:UTe, Sf 

^^(S^xfio^yx^x^fl&s S'Ji-f* 
wis, 7^y/n«»% x^^^stx o\s*>wm, 7 
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71, S6ti!=>7&£ES§SU fiHSU 

Jl550~1 0 00keV > jftKtt 1 0 0~3 0 0 

v > 7%<b%m? *> ftt s series? a^JJS-c $ * . 

BUffciO. 5-5. O/zm^S-SCi:***?^ b^o X, 
C©-5*.4${C2. 0-4. O/imC^StLK 

to.3nStt$ISt$ii©tttoDic, 8M±^*^=¥-*-5-;tS¥ 
ai:u-t7-7xvj!ia, £:©#£*>#£ 7*7 

TCvJ&JIi: ft fcM$JH¥l 1 - 1 4 3 2 0 6^£gB©© 
-4^-r*««aSi:LTtt, StJEHltJIXttESlS®© 

^$£*a^trjSkjaisrsz.i:*^-3aT!fcSo 7 0*cy.± 

-C3 0*1>£A±1 0#\ <k"3*f*U<li3 0#«±55-in 
aftTSCfctf^bU. cfte>©B6&B&i8:tt2>c:i;fc: 
<fct>, W&3fe©38ia45#ffiTbfcU;:i:;& s Sa:b<, ^ 

^xm* s 3%a±t-&2>;ii:#$?3;bu. *©Bf© 

Sil^tt 5 5 0 n mC*5lt saiS^t:- 9 0 %J^±T$>5 
bl^o B5§£@©3iSJftt, BSI?a®?i*4 1 2 
Ox l O^N/omeiT-Ci^CtWS bl>„ EglM? 
mkf}&2Q x 1 O-'N/cmJ;!)^!^®^ 3f® 
Mfctt*bfcr§ft* J ltftfc< <*5o t7^«^®7'> 
i?$m#BftB5lt©A£:fc^-t#3; bl^o 

^ x- 3b S 7 v A b £ = U 5r > &;&£-&#-^, 7 

^^i/^fii, g7yig3i*^^7'^';v-h> %yv 

jSJ/Ua-X ^7^^T;vn^r->i/-7>. St, TE 
F R ON AF 1 6 0 0 n=l. 3 

0) , CYTOP ttK, n= 1 . 3 4), 

17FM (HSV-3V (tfc) ttSS, JB*r*n=l. 3 
5) , LR2 0 1 (HIMH (tfc) ttM, n= 1. 

3 8) t£*mifz>zhwnz><, cn?>i±#3*T-*aia 

X, 2- O^-^^af 1 ^^)^^^^^^ U U— K 

2- (;t-7nD-7-^?J^^f;p) 

»jb-K 3- (^-7pd-7 -pt^;v3i-^^;v) - 

2- t fD*S/7D^M^^ l J U-K 2- y 
DD-9-yff?->JV) i^*** U U— K 3- 
(;<-7DD-8-^^ri'Jt') 2 -k h-Ddri/7'D 

f;v^^^>;i/-M?©$7'>^p<^-7'; t>-K 3- 

— K 2 - (;<-7;^nf->;v) 'J u— K 

2- (^— y)^a-9-^^)^^)V) ^?)V7t>V 
U-hfOt7-y3g77Ul/-h, 3-/1-7WDT 
S^H, 2-:t#*i'7*D^>, 3- (^— 7DD-9 
-^^^t^v^W) -1, 2-^tf*is7aA>t§<D*# 



K, x#^fj/7^ ') U->^©»lt8§5Hb§!©^ 

*£?t©^7-f ;vak:«, a-^KiLtaxfciS-rci: 
&T?il2>„ *-;H»lhlM]Xi:tiu diiSSSbfcffl£l*3fl9 
£bTft££?fc^S*if&£tt#-f5fc©-c;&S#, c 
©irox^firf ctictoTs 2?§®l§7-<;vA©it®t: 
f5jt,*>©«*Einx£u-t, P5iItllfc3g&-fi!iS©3t 
BiraxfcSSOfcfiSfc:, ^©ffl*rtflSCbT*-;i/bi^ 

fc-MS±Mtt^©B5&JlXteRS«&J]:Ji "f 5ffi9 

7J-JH»±Dnx©^{4:«J*ffii:bTtt, fc8J£*tcJ;a 
&©, SgBUfc-feJl'D — 7, b >;7'bf- K -fePUD — 7,^ 

xmt&s ft^a<jt:affl3t«ffl«a7^jvAi:L-tffl^ 

mm z •& ^sa * ^tt^^i * ie*-r s c t c .t o -c n 
tons. cne>©*-;i'*g*±t2.^**-r5®©^ 

S*©* s »Sbl->o SfS b^^-5r h^lR©*«jSSE©^Ji: 
UTliT-bh>s / mx-f-KT h ^fWV7f 

n-7"^l/-7-h>> y-Y V7'o^;V'5rb>s S?3L*-^ 
>, ^f;i/-n-7?-^K>, pt?-;v-n-7*Dk;i/ 

7"^^h>^-e*>t)> jf^b^i^T 1 ^©*^^ 
©^j^b-rtt^pt^K k»x^;k M7-^;v, a 

^ ^^ zmm £. bt li^ftf* 5 

%)*>t>, cn&^aBj^it^^^A©*-;^^^ 
©ffl^t «fc •ptjag:©S'J^7?ii^ LtziB.i£<®)Rvmif>m. 

JJDXSS6 bt * *-;HS5±«ll6S56}i-r 5c 
*S^©3t^7 ;i/A(Ci3tN-rtt, *tt-©E5teJSXi*E 

^rtssiiawsci^iff^ bu„ c-5bTSiJi^ 

Hfe*#7-f;VAIi2 3°C, 6 0%RHti5W5*-;i/ 
&#- 1 0W±+ 1 OWTtrfeSdfctfS^bV^ 

*-;i/S©«5Stt, WT©73&-etftons 0 ^g?7-f;v 

AIS^«:8 0*C, 9 0%RHS«Tf4 8^BgjS[S^ 
S7^;VA4(S¥-73lRl5 Omm, fi#73lq]2mmt:tDBr 
•fS. H»C, ^©7^;WA'h>t'fc2 3*C± 2-C, 5 5% 
RH3g&Tt 2 4^fH^Sb, a?7>>r-;V«S^tS 
7 4 ;PA©*-;Hl*a'J^-r 5. 
*-;V/fiU41/RT^$n, Rliffll^ST^&lim* 

ffl^«o *-;Hito^-ci*, 7^^A©g:ff^il>3&^ 
to*i^o BP*., 5b-;HB©t&^ff*s/h^WiiK^<, ^ 
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?i5Sil5ST (00;Lfc£.. 8 0*C, 9 0%RHf4 8B$H& 
gta)X©£t)^©£*i5#*g <fcb<£fiICif;ifc^o 

S7-f ;va©*— OttTti&nH, S^-ova 

£^Tfifftffi^£ttS2bfcl§^i§iSiiiST(^;t«, 

80*C, 9 0%RHf 4 8B$B;!&gti>) tfc&Sfclr 

© £JB # * $ < &m r 5 c: J: &~e # * . 

£ ft h © * — fl/BSjhJi * ©flfeOB ©g!5 C iPfrto 4> <\ 

*feffi©?t#7^;vAtt'v'fX«i^3%w±-c*?)x 

5 5 0nmK:fcl7&i§ja##9 0 %feJ.±"C*2.C 

bt-v 

^cft ©sa®M«±x gs^Ji©^^ •^©ia^-?'. 

feSflg^lgizR&fcWb-C^Si&g* 1 
SDv ^ftlgSSS®©2 3-Cs 6 0%RHCi5l*5*© 

S&J&JBiiBu ;vAi:^©PS 

C T » « b < ffl v ^ 6 ft 5 %,&mm ©09 i: bt W\ 
-COOM (M(i7jc^®?Xtt*^*>«:*^) Sfc^ 

•rsia«- ; ?<b-&%i«:-&*-r-s®*^tt i &©-e*t)s 
» * b^asaui 7 -f ;vAS*jfiy»c - c o oms* mt % 

£8ai7/=fc©T?&5o ££-CO5-C00M3l&:fr-f 5 
S^jb^ftl i: bTI±{aj 5. K - C O O MIS * M f a * 
U>-vp-0®M^-COOMM#tSifS 

-»7jcvU^>^#m^f*fc£-C<&!K wc-coom 
& * *r -r 3 »M t: ^ ;i/ - v l> <i > K#S-&#S: Jl V ^ 5 i: 
S?£bl,%c C©<fc^*W^^b^€:*^-CXtt2aW 
±0M3bTflHv $?i;b^BS¥iS-7}3 1 Sfcb-t«5 0 

0-5 00, ooosg©t©-e»5i:lo. -coo 
MS£Wt SJ&SHMb^SJ©^*?* bi^JI*^H¥ 6 
-0 94 9 1 69, $$B1¥7 -3 3 3 4 3 6#S3«©*> 

3m*ttft#?<biM&fcLT$?i;b<l±> tt*tt*»e 

;ttf> gB^ttC^l^WbSftfctf'J^WV^l/? * 
, **tt#y K=;UIS*{* (t&IAfciU tfl>- 

JiMSi^ii 2H«±#ffl b-tffl<^e>ft2>. 



13. -fe^VO — 77>>U- b 7 4 JVA^iS 



*tt«©7t^7 -f ;wa ^tkwm&y 4^uh bfc«^ 

K«a7^;WA©Jf $l±5~5 0 0,am#i?£ b^o S 
C2 0~3 0 0;um©©B#i?£b<U ^ftc 3 0-1 5 
0/zm©l5@#gt>$?i:b^o *«?f5t:i5V'>T, ±SB© 
J; 5 btSIM^ftfc-ir^D-^r u— h ^ -f ;va© 

nTn%.mx-$>ZCL£ififf&L<, 3 0 0 nm^gfCfeS 
Ci;i>»$?£b<, 2 0 OnmsfcSiT-i&SdfctfHiCSfS 
b<s 1 0 0nmWTT?*2>Cli:* s Mt:if^b<, 5 0 
nmfeiTT-S.SCli:*sMK:jifSb<x 3 0nmJilT-t-& 
5C:^:^)SS^C^f$bl^. ®-&«tt) 1 0 nmJWTT&SC: 
i:* 3 ^^*?^ b< 5nm•t^)Sc:^:3!) s Mlc:»^bv^. ^ 
fc, *ttJifi©-fe-'l'D— F7-<;VA0Rt htt 

1 OOAmifcD, Onm-eOOnmfSD, 
{±0nm~4 0 OnmffflUihS. SfC0nm~2 5 

*ft«©3fe# 7 -f ;l/ A ©MK^(rI Cffl ^ "f & ) 

i:, 7^;vA©il*i$ii:ffl*r^iS0 (ccitttei) 
tfo-^ + go-^b^-go 0 {cavMiifjf^bv^o 

0, +9 0'" — 90° ©i&Bt&So 1tt:<l3tfi«a 
7-f )VAtLXm^Oa^s ff e.ft*M3t«©<lMSffi 

*ft^ci}v>ts ±i3©<fc^tcbT8SJK^ftfc-b;i/D- 
x7->i/- h^-f ;wa* i o 5-c\ smmt^^mn-T 
xom&vmo-tmmmmifi+o. i%«T-e$.2>ci: 

miitO^-fXtfO. 6%W.Tt$>2>^i:6 s »^ b<, 
Erfc:*©^-* Xfil^O . 5%WT© i &©A J »^b<, S 

^i!(tfe:Pl^^ftS^)©-ett^v^o *S*l5©7fc#7-< 
;WA©§|ggi#^S»±l OgW±-e$>SCii:* s »^b< 
1 2gW±-C&5>Ci:* s «t!3Sf*b<s 15g#±-t?<& 
5Ci:A s ac*fSb<s 1 BgJ-^-C^^dfc^SCSf 
*b<, 2 0 gfcUiT-ii&SZlfctfHtCSa: b<x 22g 

W±T-&Sdi:*sMt:Sf$bUe X*AD-77fi/- 
h 7 Jl/ A ®§| o§i >) tf 5 0 N/mm 2 «±T? 5 

Zk&tS-t UVN. X-b;VD-^7yl/-h7-f;PA©i 
^^ft^O. 4 OfeTFTffcSiittfSf^b^ Ht» 
SKI±0. 3 5WTTS.So 

*&^©7fe^7-f ;VAttTt&£Jgttfc«ft. 8 0'C, 9 

o%rhx 1 2mf&8L&Ltzm-£i£i5tt h^mmmmv 

±0. 5%*8rc&»K IWSKBO. 3%*m 
SK»*b<l*0. l%*1Sr-fef), HCjifSL 
<ttO. 0 8%*ft*t), MC»^l<ttO. 0 6% 



1 4. fflj* 

«*«*«-Cf*«* ft*: -b n> D 7 
*ft*S©^7 ;vAii4${c^««S7 ^A« i: b 
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4 )\^^7)^t> uio.3iu #'J \l-)\>7 rv^—)\>7 4 ;v 

UfflSOttt) 6- 
9 4 9 1 5^, &B§¥6-1 1 8 2 3 2^tCiB«£ftT 
O * «fc d fc^ig«inx£i6b-C t> <fc^. 

um ~? 4 )v a fiiss t^^as -a-fc-y- * ©kuse <* 
*i£8S#Ji:b-tB;> ^Jx.«s ^';tr-;i/7;u3-;K 
# y er:;i,7>7-.a^©* »J tr^jVTVio-^m&jf 
7?-)i>79 Vis— YQW-frm^r 

K^fflfc-fe^v— Y7 4 ;i/A£U5-£-b-C« 
Sl^ns. ^n^-J? h7-f.n/A&tf-fe^U— Y74 ;i/A 
i±<l#«ai?5B#, M§h&&%*$£.#^XiMiftWL*&mt 

a. 

tstf&Ksn-tv^i^ #ttflii©#;3*7-f;i'A£&flib 
fcflift««&7 -f ;v Att if©ffl5(fc tES bT fcffiftfc* 
#k:i£flSt^$IM©3i;5MH!l&^E©fl3 

£frl"=>«0>J;t«.. #§§¥0 9-0 9 6 7 2 2lC|5l£©8 
5*CU 9 01 5 0 OB^H^CEttlBU^^i) 5 ! 0 %*S5 

£2. 5KS%*aS-e$>5i£^lifl6e!-fe;V'D-^7'^l' 

f&tii:iQxtt&m£0ofcfc©-e;g>3. <8M¥0 
7-2 1 8 7 2 4f& 5 9 0 nm©R effl#3 0 nm 
~7 0 nni©teia"e$>?>-bJVD— ^7->l/- h<fcb& 

3 7 4 ;vA4M«o«S7^ * a i: bt« ^fc«3fe 
ffiT'&tK Stt^©STN-LCD©gS< £ 

^i^fflicffi^^na*©^*).*)^ *ft«®-b;wn— x 
7" > u - h * » £ b < #J JS £ ft £ . 

0 0 1 5 4 2 6 1 KttSHbffi5 5~5 
8%©t;i/P-X7-feT-f7-fJVA-C, ig^5 5 On 
m©J¥£#ft©b£ — -if— ->a> (R t h) A* 2 0 0 — 

4 0 0 nm-e^-bJVn-77tf - -f JVACI5 
-faSBSBtfs #0S¥1 1 -3 5 2 3 2 8Tlif^3f 

■3 9 4 ^^^Stt^^lElSl^-B-x ^CfflftttJgT-T^ 

A&H^E- KSfcl40CB«*f- b-©SS^Etig 
bfc*#»«J/-h^aHTy*i.»H¥l 1-316 

3 7 ski*. HSK*«$&jt#ttjix js;*te^-7* 



ifr^— X ©iEltfg^lRl i: ^— X ©S k. ©& 

S4 5° &J;V<— ^©SrtjUSffiiltlttffilOSF'sS 

-7>* bTil3tll©tln<S3te«Tf«>t>s «*BHfc#6* 

©«g&s©&^££;*e>ca5i#-f a^fctfca. c 

7 4 )v a s# * b < ^ffl -e t a o 

4#pa¥0 8-0 502 0 6c«. %mmi5mif : f4 

j-4 ^^^^©^©ffifflSfS-CHffiH^-^tiM 

b«§s %^%-nm(ow^^^xtL^x^% 
a s ffi*bfcjt#*8tfr>- hfc5cM*fft^^ss^*7 

-»S^St:ipJ«^fL2)%©T?feSo #ii¥0 9 

-2 1 6 9 5 5T5tt-b;VD-^T^L'-h7-f ;WA© 

'J>fc< fc*.-^©«!©^B®filt:*5»aSiEiRi&> 74 

^VASrfiS^h^T^-SfcbTVA^o ^ 6tC> #§§¥1 

0- 04 4 3 2 7T!li- 1 0 0~ 1 0*ClCi$£)U 0~ 
1 2 O^CCjDja^tl-C^SS^nfc-b^n-^T-fev 1 - 
h7-< ;VA*J, 7K>Jv-i5J;Vl/zWT©S?l!(a^S:a^ 

1- S^*a©2t*«*88»N ^WX*<2. 0%WT*^ 
VM*« 0 ^tffSlff©§IS5Sfttf 1 8 g£l±f* 0 s *o 
^®SK^g?«Jg[* J 0. 4£lT©'b;i'n-7x7-i2x- 

tJ.tV^S^-rs-b^a-^r-fe^- h7-f 

ii-r5t)©T-*s. 

f$H?l 0-0 9 5 8 6 1 - 1 0 0" — 1 0*Ct 
^aj^Mb0~i 2 O'CtcirafibT^fc-fe^n— XT 
-bT 1 — ;i/A# s 5 8~6 2. 5%©¥i9BffbS-C 

8 0 ^©^^©'W XtfiO. 4%JSlTfc*V>tt 8 
0/z^*^#©§ISiSS«A I 2 0 gW±-c&SH2;vn- 

^A^M^-rs*©-?*^* $^>t:1^i§¥l 0-0 9 5 
8 6 2CJi- 1 0 0~- 1 0*Ct:tf*Slb0~ 1 2 0*C 
CJjnMbTit»n.S»'fbS5 8~6 2 . SSiW-feJWD- 
^7->V- Ft, 8 0uM&8i&<D^4 6%IA 
TX&^if, &^VMi8 0 A<©J5^glS-C-©?IS^iS* s 
1 8 g£l±T-fet)v ^AftS©!*)^®^* 5 ©. 
4 y.T©-fe^ D — 7s h 7 4 ft A »C@§ t" 5> * © 

h7^;VA4*H^^h.Tl>So#K¥0 9- 1 1 3 7 2 

7 bt 8 o 6 ct 3 mmi&&®i<Dm 

J5fa(DlELl&&1fi 0 . 0 5%*SS-Cfet)v iroRe<!# 1 
0nm*^-CJ55 7-f ;vAk:||bv {@^«^JK©\|-K 
$;^tt*«ty c ^#i44a5i#bfc4.©t-*i.o w±©ft 
Ift: * nt ^ % i^ffl^ C« bT #fi«S© -b a 
-7,7">U-MiJf$ b<fflV>e>ft-5. 

tfc, #P82 0 0 0-2 84 1 2 4 (C ii^B^SM, 01 

i3 j: vx&mi5i&&mifi z ©jg c«s $ n t ^ 
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3 cosiff j&uss cos St»^<s * m -r aureus c 

i^BS 2000-2841 2 3tliM^ iSSSlS&IBU 

wc«w©«nfli3i6«-e, ft^ii;s&«gJBi# o . 7 ~ 

1. 3©ESr#li:£tt©a&#1iifS£*-fSfSRffitt« 
^ ft^{$Kfi^SCfc#§3«£ft,Ti.^o#&8¥l 
l-2 5 4 46 6«Cl±s -b;i/n-^7M/-hpfflfl{C2 

ttg#0. O5mm©iSi«0i/cm ! , BgO. 0 1 
~0 . 0 5mm<Z)Wfii&iP5 0 Q{E/cm 2 <D*JUti— 

&M2 0 0 0- 1 3 1 5 2 3Ct±^-^-f *;V 
~2 5 nmT-$i5ll:Sfifaitl.fiMffa7^V 

Atw-r £*>©-?;fcbs ms^iRi±A s 0t»n-c^So * 

HftmWO 6- 1 3 0 2 2 6ICtt> 8 0'C, 9 0%RH, 
1 0 0 0BSR8&© 4 0 0 nmW±©S2jS45£<bS# 
2%WTT-$>>)s J I S Z 8 7 2 0&3t«i£ft-t?J I 

sz 8 7 2 9Cfto-c i o&m&xYz%=&mm<t> 
a.m. bm^ibmifio. 1~0. 3x$>z>-t)\>v— 77" 

•> I/- bCH U > V h 'J 7 7-;V^U V«RIR?PJ 

£#£-t3-te;vD— 77"i>-u— h7-r;vA-eifetK 
laucfc^ga^-rs^o-cfeSo^ia^o 6 - 2 3 5 8 

19tli, 8 0*C, 9 0%RH-C1 0 0 0B5IIS&CD&S 

4 0 OnmW±©&3fi45&<bS* s 2%£rF-e<&»K J I 
SZ 8 7 2 OlSSMCliinJ ISZ8729T- 

1 0*»»XYZ*=JM»«©a, bte£<b«#0. 1 
~0 . 3©-feJl-D-^7^1/-H:HU 'OVhU? 

\/-;i/^uvsij*<ttj ? )iago. i vm<D&mm<t®z& 
W•r•&^:^:*1fmi:bT^^5t.©■r•*»)^ its®, iSST 
■c*miBW*fcT*uv«iimi&* , *teLfc»K »&b 

fe^'t"'2)<lii©^V^"b^VD — 77'i / 1' — 
AS^^at^S. £fcf#B§2 0 0 0- 2 1 2 2 9 8Ctt, 
8U?#2 0~6 O/zmtfelK *-PKJf S!»(»*^MJ? 
©±3. o%Mftx-&zzt&ftmt-?2>w.il s &?F®ti 

t htf&ff-e&SCiitfPl^Sft-tv^.iHf^ 0 0 0 
- 2 0 4 1 7 3t«s *n7-3;vtt*S-eSSSa£ftS* 
5~5 0;tim©S&#ffi»2 5 0mm 2 £fc 0 

2 0 OiWTtfe t>> 7 □^-^JVttffiT-ISSS^ HS^: 
#£#5 0Am%jai*S*BJtt®*2 5 0mm 2 Mtz 
*) mn± 0 lit & £ Z t i: t 2> 7 4 A t Mt 

?>%>©-t?*o, m^mntifiu < > j&naBfcffciig^sis^ 

tc 9 -f $ -fe ;p o - 7s 7 > i> — b y -f )\> a &V§7fk £ fix 
i^&o «±©v^ft©8fl5K:fci. *8fl5©-fe;vD 

-%7l>\s-\ 7 ■< )),L.\$&mX%hh<Z>X-lb2>. 



bTfflU3i:?$S:fflSI#$>.5o 

-fe;WD-77->l>- »Afe##Mifit$/- h i: L 
-7T^U-h7-f ^AiP^*S^S«^-h©jl 

mmt z i:© * o^jstEi ut v^. 

-*©sase©rata[s^ia^b-c«sjs 

g-feJK *©^fflKISB£ftfc-#©{lftfiH\ fcitf 
K^fa*»fc&ii#s&?i:©fifc:£j>fc < **-#©# 

SLURS'— h &HESb;fc^fi££^ ltv^5 0 
Mi^J^SSliiv ilfttt, -tt©S4g©St7'<- 

ne»©§tt. af&, s«±cssw e,n-So ts§-b;u©* 

ffitt, -flat 5 0/zm~2mra©^<2r&:fr-r&o 

®H©»6$:5lt)K?^fc!)x mS^tt*65c#bfe»)1- 
2>ifi?J-e«V>*>3xi, 0 3*:ft*l5©-fe;VD— 7s7 , i'U— f7 
•*»A*©fc©S\ hi:btfflt>-5Ci:i) s 
T§2>. ^?>t:SltBS±®s B5&ttJls A/4@^>2$i 
SffHz;vo-7s7^i^- h 7 * ;w» i: bt^iig*^ 

«>x *a*6©-fe;VD— 7 7->u— h7-f ji/i»i:> ^ni: 

X h it bt:^V^•C ^ ) «}:^^= it^Sffli'- h 

©J53©teB«u H5SEbfe*litS©7 -< ;va©»S 

m>Tg!iI-r5.G3ft«©SSM«\ 25~350/im 
©ff^**-raci:i) J »^b<s 4 0~2 0 0/im©@ 

^®^^lSK&IS:^^-^:*J;l^. ^SMSJK©«tHcl±, ^ 

fc^#ffl«^-ht>3Bl^^nTUS mH?3-9 3 2 
5 -t, 8- 1 48 4 2 99, ^gi^ 8- 5 0 2 0 

6^. 1ti8¥9- 2 6 5 7 2^©S&«1B«) . 
©■b;uD— 7,7'^^— h7-r;i/Att, -€-©ct -5*^11 
{R J/~ h ©5J## bT ti m t> 5 3 fc #-t- S «, 

^©-MtttrWLM^iaiRlbfc^^ 

i: ©fc 1-^1 ©S ? *G) c * 

V\T^bbfc-'N'f 7'J ^ h-El5lb-C^T*<8teftOb, 

S^^S^tt^wS^^lRl-Cia Ulit^S '7-f 7 
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S^EbfclBlRj (09*«, >W HElRl + ^'f^ FIB 
1=1) LT^Tfc^tofc^c -£©;kfr-e&<>W KB! 

psjbT^i>jf±#i:bTl;i, ftiftli#£b&^ e 

*-K©i£g-fe;HC/Bt,%2>Cfc#-egS„ TN (Twi 
sted Nematio), IPS (In-Plan 
e Switching), FLC (Ferroele 
ctric Liquid Crystal), AFL 
C(Anti-f erroelectric Liqu 
id Crystal), OCB (Optically 
Compensatory Bend) , STN (Su 
pper Twisted Nemat i c),VA(V 
ertically Aligned) *J:VHAN 
(Hybrid Aligned Nematic)© 

*3**- H *S^SSbfca^- H <fcil3&£*vtu 

5, -fe/i/D — is u — h7-f jviifi, t^rn©^** 
§!, SJWS!, ^^©^-^©iSfi^&BCis^-c 

(TNStS^^I) 

— h©3d##£: bTEH'>Tt>«fclri. TN*— F©?$Il-fe 
;wi:TNS»^^Stov%-tl±. *<*>^^<*P& 

TNShi£il£^f£BlCfflOi>:ft^««i'-h 
tc-THvtl*, ^r58¥3 - 9 3 2 5?, ^58^6-1 4 8 
4 2 9?, ^^8-5 0 2 0 6<§, ^¥9-26 5 
7 2?©&;E:$8fc:i338* s £>S<> t'J (Mori) 

fS©ai:S: ( J pn. J. Appl. Phys. V 
ol. 36 (1997) p. 14 3*, Jpn. J. 
Appl. Phys. Vol. 3 6 ( 1 9 9 7)p. 

1 0 6 8) \zmMifi$>Z>o 

(STNMSftillc^SSB) 
&8Lme>-k)\,V— X7>U— Y74 ;PASr, STN*— 

<a^-h©^^f<*i:UTffli>-c*)j:i> 0 -flaa*jtsTN 

0-3 6 0S©35BtiaDt>itTfc»)s *M*iftHtt#* 
©JS^^^tt(An) t-fe;i/df^-i»^(d) i:©S(A 
nd)#300~i50 0nm©©BCifc-5. STNI 

2 0 0 0 - 1 0 5 3 1 6^&$Bfc:lE«#&&e 

(VAIMSSSM) 
*ft$S©-b;i'D-^7'^U-h7^;i/Att, VA*-K 
©«^-b;i/*«fi.VA^§Si^^!l©^?i«^ 

- r ©£#«:*: bTftCWfJCffli^n*. VASJSS 
a*$SBC/iiU5#¥*ffl8^-r-©ReV 

a 0 73S 1 5 Onmi: U R t hU^-r— >s 



>fit£7 073S4 0 0 nmfc-racttfifa Re 
I'* — x-^3>ffltt, 2075M7 OnmtfeSwti 1 

>{II±7 073S2 50nmf$4Ck 
bW V AS»g£jfx&gC-#©3^ttiSj!j£ 
#')v-7-f ^ASSfflt5«^ 7-f MORt hU 
^-^-i>3>-SSIi 1 5 0M4 0 0 nmffeSCi: 

VASJftS^USH:, fllitf 8BS¥ 1 0 
- 1 2 3 5 7 6?&$8CiB®£fvO , >5<fc-5JS:IEl*il# 

(O C BS»Il&*§£g£ £IFH ANM&iia^iSa) 
^^©■fe^D-^T^l^— h7^;WAtt, OCB*- 

k ©as* * * * -r a o c b M&fiai^si b * * vm* 

HAN*-h*©ag-feJl/S*fSHANS^II^^ 
5. 0CBig*£g&^Bfc3W*HANg!iS&3|jSSS 

^B*>SVM±HANM»g^SSSt:^^a^M 

h©3te^e5^*>, ^e«js*tt®©3fc#a«j<4H, 

Sf#tt©3fe#fiMtfC:fe J; V3fe^Wj*#£JI hS-ftf* i: 
©IEKC<fc t>&££ti3o O C BSSIiSSSSiSi'i 
I* H A NSJ&Hg^&B t fS ^ * Jt^tim KCo 
l^-CBU f*H¥9 - 1 9 7 3 9 7-^ ! B^tgB«i) s &5o 
*t» *>J (Mori)l©H* (Jpn. J. A 
ppl. Phys. Vo 1. 3 8 ( 1 9 9 9) p. 

2 8 3 7) CS3K#&3„ 

*8ffi<D-t)\>0-XTi<'l> — TNS, S 

TNI, HANI, GH (Guest-Host) H© 

T<^5o TNS!SftS»&SS^gBCo<,vTfcl, an? 
1 0-1 23 4 7 8?, WO 9848320?, ftfFSS 

3 0 2 2 4 7 7 ^©^^tiBta^^Sp 
*£SBC;i^5#^*i«S'- rtCot,vt«, WO 0 0- 
6 5 3 8 4?C§B«#fea. 

(*©fl!i©iailfl^3iB) 
*tt^©-fe;VD-^T^l/— H7-f;i/Att, ASM (A 
xially Symmetric Aligned 
Microcell ) ^-KOtSHrMfltSAS 
M®aS^SB©3t^liffi^- h©^^t bT* 
^Hcffiir^n^o ASM*— H©iSH-fe;Hi, -b;v© 

jf s wtiLmmmmmmmz^-y—iz & k> m. n 

4 3. -5©flfe©ttMli, TN*-H© 

»S-b;Vi;llI»-Ca!)?). ASM*-K©ffig-bJVi:AS 
MM^jg^BlCoOTtt, (Kume)flfe©li 
S:(Kume et al. , SID 98 Dig 
est 1 0 8 9 ( 1 9 9 8) ) fcf3«#&a,> 
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(LCDffiJfc^|«fiii/-h) 

5"- h £Bg(§tt«©SS:7 <<• JUA i: LTm^ZZ 

7-f.;i<A©;gJI#J£I3$-f C*lfcfSj££*l3fc© 

ZftbiZB^btiZ-r-i 73f-( y ^Mb-S-^KIOINTI* 
«53¥7 - 2 6 7 9 0 2, 4#KI¥7 - 28 1 0 2 8, ft 
W¥ 7-306317 CS¥«fflE§BiS£*lT^a. 

£f 5{b-&%A>e>&5A©£B#T£W-f 3Jff$>5o BP 
**Jl**tt, ^v-<£ffl(£:9-?S©T$iHi:?-f 

x-f y*<b-&$i©ai& (s^b) t«t owt-nstf yv- 

ET-ifea. ^Il*)©^;**^ (Ran*) 
©0!li:b-ty: % C. Destrade^MS, M 
ol. Cry«t.-7 1«, 1 1 II (1981$) C 
SBWSftT^ >mm&-> C. Des trade 

*>©Wft«£* Mol. Cryst. 12 2#, 14 1 
X (1 9 8 5$) s Physics lett.A, 

7 8#, 8 2H (1 9 9 0) tcBBf8<* Jxtf 5 MV*-fe 
>g§3$0L. B. K o h n e h ©filf3fcl8£, Angew. 
Chem. 9 7 OH ( 1 9 8 44) C13«Stt.fc 
is#n^*y->®m&-RVJ . M. L e h n 6 ©BF&ffl 
^ J. Chem. Commun. , 1 7 94S (19 

8 5¥) , J. Zhang5>©ffiSSg> J . Am. C 
hem. Soc. 1 16#> 26 6 5M (1 9 94$) 
tiettg fit V^TIf * 5 £ >m^7 x--ll/T-t5 L V > 

U If©7;i'*^at+7;i'a*i/I, 
> W =¥ ©ifiSi i: bTffiiMlfelttE 

g&£ftfc8f *£ilt££^b, -fflWCr-f^ 

3?^ ^^^Si;<t«fi2.4)©*s^^fi?>o fe£U # 
^eajFAO-tWaifcU -5£©!£jRj£tt-5-T:-£afc 
©T&fttf±gBSB«8KISj££ftafc©-?«*fe^. 
SE^fttij^-rnffi^b^^^^figufctJi^ 
CT?£fc^*Mi(ji3{b£irtfc^gi±/j: <, mttfliiG 

swu js«-^fi<bb?asffi«:*ofe<b©t,$*na. 
©tt*Ms*»j«L»*K n®«-fb^©'j>*t < 

7i;l/>i«»;tSi%CtA'»ilU. ::t-, )>y 
7xziU>g|^*i x ttM¥7 -3 0 6 3 1 7 (ft 2 ) 

*U*l5©l^^^*?tig^T-^9S^nfc-b^D- 
^r^v-h:^ ;vAli, IB[R)JBI©£l##i:b-t$?£b 
<^th5. *ft&l±ftgB¥9- 1 5 2 5 0 9 ES? 
HtciBiS£ft-rosfc©&i§Ji-e£3. -tti.t>*>. 12ft 
^«*ft*s©^^^*<8S«ET-ftsi $ n fc -t ;p d 



7->b— H y -< jvA±jui- : e-©-fe;v'o— ^^^i — 

*©±Eig;tte>ii£i£a&7 J -r *=>7--r v*fb^ti©S 
[Ri^^*M^1-5<t-5t*itgi-2». zz-cw.fom±. -A 

12ffii^©»t bir%^i: bTl^ *f*a{bi^j (#£b<l* 
*>;-?-) ©^tr^i&gsftfcji. mmb&to<oWi 

5-f ^-s^f^7 1 7"J;^^^5 L ;^^©7>^■$i7• • t*d 
stMij&*§©tt#ic J: *) mm&*mfaz ittzm 

*&tJ2,Z£WT-%2>> 

ElRlKffi©^(b^®)©^Ji:bT^ jKUy^-JM** 
>Jb-K 7*yji/Bf/^*{"J;ng&fi£#, 

tf'J (N-^to-;i/7i"J;v7U-) , *^u>/b; 
- ;l< h #uoz ;u* ><b^ 'J b >s 

= FQ-fe;i/D-^ 4<y^{btf-;K JS^-fb*>J^b7 

y h ^?©# y ^-sif-> 5 > a 7* y 

v-©^fcLTTtt, tfy^S K, *y>?^b>s 
W7JP*;H (jK^M?iS6Kl±^»S bV^) SWT* 

r;v*;vi:i§7}? y tr^r^a— ;u*^tf s c i: ^-c- § 3. 

*-e%.r;i/^;i/S:tt©* y t-^7-jV3-;n±ii#ft:ss 
b<s SSii^-f ^3?-f y*<b-£^£*a-fc:EiRi£-e- 
5tl*^cffiJ^■r^^s. ^nB:E(niK^s©7'-'i'*;nsfc 
^^-^n^-f y^tas©7;i/=f-;Hffl«l4:©^ffiSffffl 
©fc<sbi:}§Sg$ft3o Sfc, ei^M^-Si 

6~1 4*«»*b<, IC, -S-v - (CH 3 ) C (C 
N) -Sfcli- (C 8 H 6 ) N-CS-S-fcrt-bT* 'J 

e=jP7W- ;vc^bTVN*c:i:* s »S bv> 0 ±SB 

**^-r«.t©-C-feO. -5r>^bfi8 0%W±> S-&S2 
0 0ei±*»*ft bV^. ^fc, ±8Bffi!l^tC7';V*;i'S** 
■j-55Ky yf.-)\/7)VZ3— ^^b («fe) SS©MP1 
0 3, MP 2 0 3, R 1 1 3 0 f©il5IRS€:*Jffl-ra 

Sfcs LCD©i^l^lISi:b■rI£<^^^^>i^•cv^57l^y-^ 

iBiRiKt bt»* bwzifti** y 7 $ s» >?mmx\t, 

BSlfbfig («fe) SJ©LQ/LX^y-X, BS^b# (tt) 
SS©SE^y-X^!) *3£^i*®lc^^U .10 0-3 

oo-c-co. s~imm&f&\,tz'&, 5vi>?tzzb 

SIC, *a^©-b < ll'D-^7'->b-h7^;i/A(caffl^ 

CJ;6, *S^»±±l3*yv-4-fv>T^-Kb^% 

stfxsK*Mb-&S(a^©aiS#Ji:«c^b-Cs zh 

*>(Z>#i)^-&m{b2-£Z>Ztlz£t)®e,ti2>ffltmi: 
$>%Z£1H s &&L^o 
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£®t&. ;rfte>©gffllft®£:frb-t<b#ftK£-£bT 
U a Z t bl^oElRjR©* 'J v— # x tf-;vg?:S\ 

4>fc< t <b-m® t HD^^^s^g^^nfe^uH- 

-T3S#, 7*9-)\>m 
£*fetti*y/W^*tfbT#ytr=no'*3-;i<a 
mi*®* 1 ) isTUhZk&tffS. L^ 0 
;v§B£\ * * s/ 5 - ;v§Bt» £ fcfc r y 'J s> - 4 * 

U K=.;J/T;V3— A-tf, #H¥9 - 1 5 2 5 0 9© Ob 
2 2) T-$>S^ il^JtfS U>„ 

BP*., E!r)&©S®&, fe\ 7 x;VK 

IrI m S c i: t <fc t> SEIrJ * n * £ « v h a c i: 

gtU Ti0 2 , ZnO, SfO&JBBMbl&s fc5U 
^MgFj 3F©7v>fb8l, $f>HAUv A 1\ «©& 

ft, &JK^b%ii±, leEgm*©*©^ 
5££ft3fc©T!«:&o. &«&s£ 

3fe*»»JI*ElfllKft««*rfcEl«* 

¥ 8 - 5 8 3 7 , ^fPB¥ 7-191217, ttMW- 8 - 
5 0 2 0 6> 1%KI¥7 - 2 8 1 0 2 8 CPMffltcffi®;* 
tlX^ZTV&O&tmtfl*** M=«^ 

h 7-f ;ui,;&tf*©±iciatt 6tife**Jl*Ji* i 6«!a 
zit-j y # t>*z>n<o&mvT 

«r^-r?.@T-fei)o LCD~.©&JiJ0iJi:bT«:, 
©M-ffl'J tc±!B**a«'>- h bt IS t> 

**s * b < «u«#*?©>H8fc«B7 -f *A it, 

bv><, 

1*5*4 any 4 yf«it#ffi©R8tiS (WT, #C rffij 
i:t»Se>) 4*, #&ffi©#igf&&-fe;VEi-*7'S''U-h 
7 4 ->l'ABCMbTl£< f , >T£!K loar^^r-fv 
^^^©RSBt-b^n-x^'V h 7 -< i: 
©fc-f£&#.. ^JS^JlocS^jRiefcu-tgifbLT 



txZ±t&%,¥ffi®i'- h©# £ L^)i«lttTI3©i:iJ t) 

^msmosmfr ©gg& ©it an tttt: ttio lx h 

(2)a^K4», 5~8 5° ©©B-t-£<b-f 3« (3)S 
^KOg'hffi* 1 , 0~85° ©$5B£ (»^b<tt0~4 

o e ) cfct), ^©g^ffi^s-g o° ®©h (»^b< 

tt5 0~8 5 e ) (4) S^aoS'hifii:^ 

mt(Om&, 5~7 0ft©«5H (Jftb<ttl0~6 
0" ) C&5„ (5) a^S4», A^S^J1©^*IpJ 

•^^^^^^©^^^©^©liiDt^icJi^ 
tz&fc (*f ^ b < tttiJn) bt ^s. ( 6 ) #3*&:£J1#, 

^efc-k^n-^TS/U-h^ArC^So (7)^P 
Sb<l**';^-©®{bm) iJ s Jf5m$^^■C^^5o (9) * 

do) *&mnm&, ft¥&®'>-h fair*® 
ufcjsisic, ojy^©u^— v 1 — «>3>©i^Mfii©g'h'fis 
**-fSo (ii) aBBftffiitfx vbr>^a^ixfc#'; 

*^^^B©||fffi^^wsts!««:ffiv^T^sa$^^fe-b;^a- 

^Ti'l'- i ->7-f-)VA* s jSffl$n-5^I3©3l6^1f«^- 

^©#s^*ai-^v^■r^±^^lx«^¥9-7 3081, 

#H¥8- 1 6 0 4 3 1, ItiS^g-? 3 0 1 6 CP 

( 1 ) &bm$ntz&Rft<n*&ffi(Dfti&mm%mmt£ 

t-f^SJ$ Hfe -b ;i/ o — ^ T is V — h 7 -f A ffl^HtlfE 

Ji*BfiS;*ni.. (2) ssB^maiJio^Ht, 7t:> 
7 u—^-zm^x*? tr>^iaa'*i{ibtjsw«BBH4ffi 

»«5afi3|xg|*iCfe5 2o©tSj@!/8D-;i/|HK:ESU 

•e-^ea^^^AS^^ffi^-rscifccioT, mm. 

\sX&7 < ;VASffi±©ElS]K*®K:5 \z>?)!imzM 

wr -7 tr > y d — ji/ SrES-r * ^ t * wts-e & 

J^*3 OximttTT-feSCt^tbU. ±IBS3«©7 

±© ; ?fl©-7 \Z>yn—)\,*ffi3LX^&Z i:*»*bVio 
(3) 7,3^^ s;^'fb-&®)S:^tr^?ft : &, 

ttEfiBLbciB^-ricStaflwajiofcHic^evy 

K>y«yabfc«BJi©*lii*l»«l-ai: b 
v>, »ftiS7 i -f W7>( vi?{b-&Vs£[,x§im&'gn& 



4iF«3@S§^ 8 1 R 1 3 - 0 1 



( 50 M) 



<S> 2001-1745 



ftm%tlQ&? -5 3i:fc<fc>K T^3r-f ^*7t^ 
v £*S©»SJIi: * 3 C £ if b fc 5 d IS 

S,#=&^Ji©^i&aSC^U-t-0. 1~0. Ira/ 
tfBcitilJjeBA'BB £ i£W ®& £ * * & Hrt fcftfc 

(4) iSg^ftfcBSr&iftUfcgU iOlftl/tT 1 ^ 

-f ;vi»©«aB4ftfcfc^«^ ^a*fc«5S#^% 
CfcCfctJ^ftacittffrSb^o *&BBffB©*fc» 

^©snsft*, bbbbb^ wossc, gftsatfefc 

ji^^^ft-^ 1 5 c £ c * D ft* ■? c: i: U ir*. 

( 5 ) EfaKXimBB#^£ft&*iS*R©#BB 

&c*a#©#££m*&«&^<i^£ftfe** D -* 

6ttx»M¥8- 9 5 0 3 4,»B¥9- 1 9 7 3 9 7, 

?*§8¥ l l - 3 l 6 3 7 8 ci¥*BK:8B»;*n-cv>a. 
»«»fftirCJ:***i«J'-Hi> BBBftBBx W 

caasi«B*i3*»Bc:#MfcBv>e>*v*. »®bb 

#©(g#t6#'£>£3. ian-fen^ -*fc©«ffis*£©ra 
cBatuBu-o**. »a-fe;v 
ii— aoflWteSkoime* — ttianf *s^t*a 
S-fe ;v k ©fi§ #R i: © n c r»iEH f 3 . 

OCBt- UV^o 

«-^4J^e«JCgfit:ElSlL/t^2>. VAt-H©« 
J|-te;wCtts ( 1 )#tt*Btt#**BEBBiilJBfc*W 
ttfcBBfcEB*** «EEBtfn*C*W5lt*TCEl* 
***««©VA i 6-H©*«-fe/l' (#88¥2- 1 7 6 
6 2 5^&?fi§3«) CJnjtTv (2) WAttAOfc^ 
VAt-^?^l-^'fWbLfc (MVAt-PO) 
»IHs;KS I D9 7>D i ges t of tech. 
Papers (*BB) 2 8 (1 9 9 7) 8 4 58B®), 

(3) #tta«tt«-?*«fE«ffl*n^«=*ii«fca*E 

«EBtoBfcfefcftv>i/*-F*4>EB**3 
K (n-ASMf-H) ©r^S-b^V (B*BBtt!l 
B©***5 8~5 9 ( 1 9 9 8) SBS8) 35* V (4) 
SURVAIVAL^-HCffflW (LCD-f — 

TNt-KOil-b^tB, *J£B3UinB3CIM*BB14 
^^MS9t:*¥iE|plLt> £6C6 071M1 2 0° 
tciaU-nElRJUti-'Se TN=E-K©»i-bMs * 
9-TFT««*S*aBl:b-C«**<«l«*ixT«!». 
^RO^tBfcEtt* 5 **. TBCSfSl/WBBS**. 
( 1 )»a-fe.N'©BB©7"l'7^l/hft* , 5* tlT"C**« 



(2) »l-b;KOl}f$S*ttAni, BB-fefl'fcfctt 
3S§JI©##di:©«And©'Ki^0. 3 //m~ 1 . 
0>um©HBfc$>&. (3) BB-fefl'©— £©**#» 
mWWMWIKFtB^BBaatBU 
ftSgB**-fSo (4) *BW«WR^kUTTFT* 

(5) 2*©M3te«©iKJRflllA J liSiS3?Ls V — v 'J — 
jfc»7-f f^E— l*TttJ8*ftS« (6) 2&©{l3fc*©fa 

O CB^- h'©«IHr JVtiv *MR»fltt«^*BB , fe/l' 
©±gPfcTgl5kT^eWCj£©*^C («»»«=) ®ft 
FEfil*— K©BB-bA'*S^fc»B*^B 
B-C&tK *S^?F4 5 8 3 8 2 5^ #8^1*5 4 1 
0 4 2 2^©&BJ$fflSCKI^£txTV , >2>o ^WSfcatt^ 
■f tf»fl-fe^O±»kTtfk'C**#«>fcErtbt^**: 

-of-Ei**— K©*B-fe/uis sa#^it«*£fiS 

*©fc©s £©*£&*- b'»±v OCB (Op 
tically Compensatory Ben 
d) KlBt-l'ttffHft*. 'OKWE-I'O* 
Ba^BEl** j6Baai«*i>i:©«J&4»*a« 
O C B^E— ^©Bffl-b^©*^©^^^^- b © 

(7) *a-fe;H:il»a<J:*— *©B*«fc©BtEB 
T£o (8)«*£»fl*.fctf*©-tCBH-6ixfc5'-ra 

fr&BJ***.*. (9)±B»ii«#^ Re *«0~ 
2 0 Onm. Rth*«2 0~4 0 0 nm$tt*Ifit*« 

(10) hcara^iRrtpfcts^fc*!^ 
e*T^©g'j^iRi* s *t>> *bt3t^?i{«->-h©Tsa 

©V^_^_S/ 3 ><0«6?t»ffl^»tB) 4is «aB©T 
gS-CStoSfta u*— 5 s — : >©^«^iR e 2 i:#T 

s©K««r^s-ra. 

0. 2xRe25ReU2. 0xRe2 

(11) ^> HEB*— F©«B-fe;v*J:VBa*-«'© 
pffllCEH* ixfe— M©B*B-?*» SBBBtp^B 
■CfeoTs BXB?0£l>& <k*-75* s , P3BWb*B 

*rf«AB©«B#*»6a:0s Bfttt*«B**»-«C:EB 
*nTV^*fllP3B3ll6«TftDx n98tt(b-&%©RB®© 
&$|©2I9^}%*@^©IE«»©¥±9^ IrJ i: BW* Srft 
©S?3jHetti:©^K* s ^ISBtHc:4 5' C*5n *»-=>2 
BJ^ ^{*© S £ B#BS ©® rt S5S«ft £ tfBSW 

lc3pft^fc»*HB5tftBt* S«t -5 C3tt*B»ttBx 
BBB«H**J J:tFB3ttK4 , EB c? fiT v^Ci: i J £P S L 
vn„ (i 2) (5) jri3«©-b-iVD-^7i>w-h7-f ;w 

({ttfflB«i©BfflBf!B) 

*«c:*St«©-b^D— x7i/i/-h7-f;vMi> — tt© 
B«77 ;w»frfe**B»B«Cffl^*£ k#-ct*. 

B«n««©-eBB^« *-r> tt«ii«©3fe*i*ttt:o 

*^fa^^^,l^S(3i^aM«©»t H^*«H4ttTffi©a») 
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(Re (450) ) #70 715125 nmt&i?, 
5 9 Onm-t-iHgUfcV^-x-^aVffi (Re (5 9 
0) ) 6 s 9 0 755 l 6 0 nm-CfeiK Re (5 9 0) - 
Re (4 5 0) ^2nm<Dm&*m3.+Z>ZtW&£L 
lr"». $54 5 Onm-CiSUcl'?-T-i'3>f (R 
e (450) ) #7 5735 12 OnrntSD, ifcft5 5 
0 nmf»lfcl'^T->3>f (Re (5 5 0) ) 
#9 07351 4 2nmffeDs &£5 9 OnmfSH^b 
f:l/^-r->>3»i (Re (590) ) #97 715 1 
5 2.nmt$^ *bT, Re (5 9 0) -Re (55 
0) ^2nmT-<fc&Z:i:#£e>£*?£L^o 
t&Uf-r-isa >tI©l££»-3t©&i!j&8&CRe 4 5 
0, CRe 5 9 0MMnCRe4 5 0<0. Is C 
Re590£0. ltSiSCttfifiU^ CReffili 

l&bfcfil (W»*Tf ZMfctimm (cm) TBfcb 
fete © -5 *> T- §:*:©ii t fe&t £ c 

(nx-nz) / (nx-ny) ^2©g8& 

(tztz b, n x :<4fflM1S-C®rtO)l*i«*^l6l©H«T^ 
n y : ^©J&ffltetgfi&^lRJCBJr*, n z : JP«* 
#iai©JS«T$0 

3 8 0 nm#e. 7 8 0 nmCJES-Ciffl^bfc^^ftt* 
^.♦SYbbfc-fit (DRo (A)) i:, 7 -f ;i/A£ffi©i£SH:£ 
ft#£»£bfcl^— ^-^H^SgMStobfell (DR 
0 (A))©i©ffi«fi|DRa (A) -DRO (A) I 
#9SBft£:fc£-tiS!SeD:£t©3EBt!0. 0 2lXTSib 

[fc£b, DRO (A) =Re (A) /Re (5 5 0), 
D R a (A) =Rea (A) /Re a (550)] 

y ■< jwAErt©s«tt©¥J9i$&:£fl#J£#;friSi# h ± 
5* JWrtt&t), *©^«^#2. ojy.rt-t?;fesc:i: 

##i;b^o al±4 0" «T#»£b<, «a^RJt6l5H 
-C*2>3i:#&ifei?£b^o 

UktiLtam&<o^-( xtt 2 . o%wT-c-fcsci:#»tb 

^3>liM©!fi bV>0iJI±TSB© 2 a t) t-*ao 
-e/a^-tfc&^b, 2itmLt£ifi-&bTfcJ§b-c*.& 
o. 

^ftkia, 3 0 nm7l53 6 0 nm ©&£«$£ g*© 
(A max) flflJMWWlSMttfcttte* 
^bT^&tMx^-^-i/g^SIS^J (RA- 1) i: 7 
5 0 nm755 110 0 nm©^M^CS^eSJRifiSS: 
SU m^^C^MttClKJfc&^bT^&V^*-^ 
-*>3>WS»J (RA-2) t-feSo 
RA- 1 i:bT»SbV>©liSCWT©5SDT-$.?)o ft 

b^. r?j#gySj fct, 35S^{b*^SC 

emm (tsfct., ^>n?>^) t-asct^c^ 



bf>o ^KtS^DJltt-igC, g#© 

=sg££*-r a. ^?oji^i:bT{±< mmm^s Wl 
itmsf b < , mmm^®^* 

b^. 3S§&&^-rniS©0!!£&, ?7>3I, f*7i 

>38, KD-7W3S, tf*->tV-7V3K, -f V***V-iV 
8, ^7\7-7WS, W V^7"-7-;WI, W S. yV-KJ&y 

tgs!>s, tr'j*^>ig, t'j^y>s, t-7^>is 

fciVl, 3, 5- t- U7^>3§#^S;ft2>o cc-c, 

JS, t7i?>^*5<};0 { l , 3, 5-b '7 7^>3g#$?& 
LU. £fe, 3JSK3»©«<*, 27552 Ot-fcS^iltf 
bW ^-=>©5S#&JI©*S-&SflfiU*, J8i*f31£J&fi£ 

tsu^ ^^titss-rsti^iv^s&^-b-c 
«s-s-r sts-s-t^-c § s #, * ©u-rn-c <& j: 

5§§l£3g*5<tV3i!^St±. SteS*WbT^T*AV^c 
SSlSffi08C:tt, ^ND-yviS^ (F, CI, Br. IK 

;pdr;wSs r;i/^r=;VSv t^^t=;u*v liflfe^7^;w 

RA-2£bTje£b^©«BfcJjrF©5it>-£&So R 
A-2tb-Clis ^SSiRiRSS?4Sfcl45S^©iRM« 

61 [4] 215-2 26 (1988), iSiVfb^ 
XI, 43-53 (198 6, 5^) t:SB«#fe*<> 1$ 

tc /\ d y WbSS¥»&##»©ftffi#S-t-§a« n&m 

»Silft K^Sifctf-CjS. RA-lilRA-2 
CiSl/^-r-i'a >HSI±^©^fit«fcoTIlS 
»*b<tt*0?-l 0 OmfiSStCStbT, RA 
- 1 #0. 0 5 755 2 0aSgB©f5ffl-r,RA- 2#0. 
0 1715 5fiSSB©«5BT-{£ffl^5;:£:* s *fS:bv»c 1/ 
i5'-7 ; -i/3>±^J©«- J ?fitt, 3 0 07158 0 0t- 

»tc, *ttM©tefflM«©^ffl^©siat^vNt, 

WTCBifi-r*. 

SIS, ftfcKMSftfl&^BC**Jfcffi^S>fti>. A 
/4«i:11^KtS, A/4S©Hrt©Sffl«ii:ffi^Bl 

©(Sjtfafc©«s#n^e«jK:4 5° KHzzjL-sizmmT 
5i:n(@3t«#^e)nso 2tca^©fitffl^ffii4A/4« 

4 5° 4 07555 0° C i:*Sfl*-rao 
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©8tt;£lR]lcgK£;&|n}£*S^-f S. d^K©A/4t6 
i;liE*t(!l©fflCB\ 3BJ«SB?£iatt*;: L 
v^fcSWltc&SJmslltJlfclStt*- bv^ 

81^33 i:#£!)#iib^o #8ffi©flttSS$E-ettfcu 
;£©*«©#&£ b"Ttt> mtt* #Ht£7-r 

8&tt 2. - £ % 2> = 
>^%msfc«>lc:S^BSi:H«T¥©3£^i*&*** 

y-siawscifc^-cgso b-ttt, h-* 

UK*'*-*** S^SfitRJS!iSffii:©^2gPt:|9:lt 

ft®#£©IBC;KH£ftTV>2g#8Sj§SWr3o 
ffl««*«««©**«lJ««tt> WWIWO 0 0/ 
6 5 3 8 4 iCTT^ftTV'SoTif^JIH^ T$fi(D< 
SStS® (2) , TBSlRlK (3) , mFeB (4) s ±1B 
fiffit (5) % SgBJ3S8S (6) > ±S« (7) , A/4« 
(8) „ ZLXiSftm (9) *>fcfc2>. TSS (1) i: 
SlfSS (2) tfRIHS^WS. TBEIrJB! (3) - 
±E^lK (5) *s«B-fe;v*fl!fifc'ra. 
#tt«r©{iMSS«l* A / 4 « i: bt £ z h * S c 
A/4« (8) l±> KttSfcdAffil (9) fc©H©ff& 

A5-7^^-ltt, S^Sffi (2) i:TSrRl 
M (3) i:©H. £fctt±efaBI (5) tiS^^S (6) 

iiroscsaw-scfctfwt bi>o (2) ©ttt> 

bW Rf*&©3*@CQ0fl}8ig (^2 7 5 6 2 

Mfc^iyi-fe.n'©^*- r-'Kovvtli, TN (Twis 
ted Nematic), STN (Supper T 
wisted Nematic}, HAN (Hybri 
d Aligned Nematic) , ECB (El 
ectrically controlled bir 



efringenceK HPDLC (Hologra 
phic Polymer Dispersed Li 
quid Crystal) oiiWft^-l-' 
tfil^riT^5.. WtTNS, STNS, SfcttHA 

TNS©*S-b^©^-<^ r£tt4 0° M100'-f 
$5ik4«»*UK *fc*M©B*T*Jl*tt (An) 
t?SSS©JP^ (d) ii©SI (And) ©ffittO. 175 

STNfi*«-feJKD3>-f * h^ttl 8 0- 73M3 6 0° 
Tr&SCi:* 1 *? il<> AndliO. 37JS1. 2^111 

71I4 5°ffci:ktf»SU^ AndttO. 1735 
l. O/iorrefcsefctftfisbv^ 

m=f(0 A / 4 « t bTG&ffl T- i* 2> » 

f>Ttt. t?Pi¥ 6-22 2 3 5 0f, ^§S¥ 8-361 
7 4-§\ 0-2 6 8 3 0 0^ 1 0-2 

9 2 1 7 5-§-> ^gi 3 ? 10-293301 1 
0-3 1 1 9 7 6-^> ^6§f 1 0-3 1 9 4 4 2^ ^ 
Bi 3 ? 10-32595 3^s #P3¥ 1 0-3 3 3 1 3 8 
^ ^gSspi 1-3 8 4 1 O-^ffi&fiffitiBffitffea. 
*fi«t^A/4fi^ ±S3=&&ffiSB«©y^ 
h SMSfflSS^IR^ 1 1> f Jffl T * - 4: -C £ 5 o 

-CHaB^fBiS-rSo *feffi©-b^D— ^7-bf-f7-f 

t«fflt5Ck«&5. SP*>Kim«S i lF0 9 1 1 6 5 6 
A 2 ^BUJfflS V > -5 -fe ;V d — ^ 7 -b t 1 — h 7 

ffltfffac tiff t5o cfilci SJt®©*^^ 
©»4iiJin-rsc:i:&<. «*«c#*tMIHi&*3i*i 

^ ;u/»l±JBlTO»tt**"r Cl i: Lin. 
gffitttfia i:i£#7?lR)©fc1"^ (WXi/) ©EW©^ 
ffitf3' jy.F*U iaXU©P>^A J 5° tlTt?*»3x Re 
b^— i/3>^gi)S2 07JS7 0 nrntfeO, Rth 
1,^—^—^3X1^7 073M4 0 0 nmT!fe53ft^ 
Re, Rt h©V>^A s 0%W±l 0%WT 

0%fel±3 0%tlTs igiiSi&mVl lkgf/mm 2 fel 
±2 0kg f /mra 2 UTT-fc5£4:£&Sfci:U SftlZ 
f^HJg®Ki J 1 3 0°CW± 1 9 O'CWT-C-fcSCi:*^ 
mfc-rsft^tiMftS'-K -tt©-b;vt3-^7i'b-h 
7-f ;wAiP? > ft?>^ii^Sti:-r*^?t{StS'-b, 3 
73S5 0%©JS#^T-*i*lRllc:jS#bfcc4:4^^i: 

■ra^fflfili'-bs -fe7Va— ^Ti'l/— h7-f )UAH 

tt<ti>-^><D%&m.mt:G-rz%mm<t-&V!> : £o. o 

1 73S 2 0 HSS8^tf CI * i: * 2) ^ - r s 

3t»«fli6H»#N y J>6< 4:*»-^© 1 » 3, 5-1-1)7 
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±v z ©peaces.* txtz-&(Dj&m&mg&if> e> tt zm 

!), £&C&ft¥raffiS--b©g«l6©¥i$;£ftf:<l3fc 
&JI*;Vfc«fclJ t *©i^SJfcEB£ftfc-#©<I 

h cD5iieiao¥^iRi ^^©js^ta© 3 * -fa 

ftft-teJI/tfVA*— K TN^-b'Sfclin-A 

<fc'tf*©S5<ifc:EBcF;h.fci:tSE©ffi5fcffi*» £>fc»K IB* 
tgjBMS#Ifi:}3 itf-fc ©PHBIKEBS fifc-&©a$$SI 
SS*»6**J«fflSw«ia-C*^>-Cs tta-feJVfcflEWItJ: 

*?i;b<> (B#JIU3J;l^©P<MCEfi<**i&3#m± 

^©itsc##^*ji»t->-b-t-<fctK ltsc^SJ 

^1/ KElRl^e— JUS ilHM-tJVwPWBCE 

s^nfc-*f©«H^^ffi-t?fc-5T> ttnfljttStfflin 
(7 •< ;vA©g*l$fl;£K) 

MS. (iXV) «> JE#«fteS«tt (0* ) fcU SI 

»$u<> 2° WTf&* b<, i* 

WTT 3 Ci; U^o 5i*iW^ffi©¥^© 

3° WTT-fe5C:fc*s^ u<> 2° WT-C&SC: 

OjStfBSU IS7CL- ©&#«©* t^<5 5 # 
& 4^©¥*ai:^$i , 'l5'5* 1 ^ 4 £©¥:$©£* fcofc 
*>©tr&5» 

( 2 |ib-b;v D — 7, 7 > b - h 7 -f ;va ©JgfaXfl) 
•te^D-TsTi/l/- h 7^ rt'AOitftJt-p^TldU SI* 



ji©is#xg-ciijs?ix.5. *bt\ ft e>n&jg#-bjv 

C©MtM#*InllC7cfifcMUl~l 0%, «fc!)S?lS:b 

<tt2~9% N £<&C#g:b<li2%«_t8%fclTJ§«K 
§(W§£-e5©##3:bU. ^SJSSttl 0~3 0 o°c/ 
^T-|liS-ra©#»Sb<s «fc9#£b<tt30~2 5 
0*C/^^^t»Sl<li5 0~2 0 0-C/»'Cft5. 

(UK? -f JWA©*^ • 

C © «fc 5 C bT ft £ ftfc 2 tttt-b -7. 7 is U— h 
7 4 JVAttftTF ©%&&*-*- ?>©##£ b^<> 

5K»f#St±l 0%&L±3 0%«.TiW$b<v 
b<lil 5%W±2 9%«T> £fcfc#£b<«2 0% 
CLh 2 8 KBIT - ***. fflESrSftl* 1 1 k g f /mm 2 
#.±2 Okgf /mmH^Ttfifiib^ «fcD#S:b< 
lil 2kgf/mm 2 W±l 9kgf/mm ! tt^ ^ 
t*ficb<H:l 3kgf/mm J W±l 8k gf /mm 

g*&£tij*b;fci:£C&2©MttK:Jf;ai:fc3 ""ff^SJt 

!{SiSig8$S!lS«i 8 0 *CJU± 1 9 0 -CWT^if* b < , * 
b<«l 0 0'C«±1 8 0"CWTs ££ici!?£b 
< tt 1 0 0«CW.± 1 7 0"CWT-CfcS. SftJS^ISSS^S: 
ttsTMA(The rma 1 Mechanical A 
nalyzer) $fflv^•rSJ^$^^Sp BPt.SSb'JtA 5 
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F&»*6B*?6<Dft!i« 3 0 5mPa • ¥ 

32ffii£) 2OSSS0 
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. x*>>— ;v 5HSSB 

•RlffiSIA h U ^ J-D-JVrP/Vyr b 77tr- 
h) 1.2 

1. 2MSS 

•UVSa : (2, 4-t:^- (n-#*5^?-*) 
-6- (4-fc KD^v- 3 , 
^Jl/T-U^) -1, 3, B-bU79> 

o, 2Bgas 

• UV&lb : 2 (2* -t FD*S/- 3* • 5 

- 1 - 5-*p;v^>Vh U 

;u 0. 2 3tfigfl 

•UV#Jc (2 (2' -hKP^-3* , 5 '-y- 
tert-7^1/7xr;i/) - 5 -* d;1/^W h V 
r\J-A> 0. 2KSSP 

•C l2 H 25 OCH 2 CH 2 0-P (=0) - (OK) 2 
(*J«SI) 0. 0 2SCSS& 

•^x>8 (SMBH) 0. 0 2IIS 

|$j7) 0. 0 5 MB 

#»it^0. 0 iafi%J^Tt'fet?N Cai^O. 0 5 
MgteO. 0 0 7Sf%t'feDs <*£>£Feli 
5ppmt&ofeo ^fe6fi7-fef;Hli0. 9 5T-$> 
D^7-fef;i/*©3 2. 2X-T*ofc. ££n T-brbV 
Jfith^ttl 1 gl% i:»^^S© 

^xo-*X<Y >t^*>U4 0 . 3T?$)Ds^^Xi±0. 
0 8. 2BJiKtt9 3* 5%^*t?> TgttlB 0°C. *£ 

«IMbt*»jW** *«HS^*^-*-ttl 9. 6. sSH; 

6 8, ffi*»*0. 4 3 N W^-^F 1 • 
6 1Dt»0> d?itt7 4,«jSli5 7 , C^ I/0« 
i±2. 1 3t-fe?)s #S*©»^ bv^i^EioM 
tft5c$fei:«f^W7'feh>ti, 

^-tt2 0. 3 N SS?2 0. 7, mnft&0. 28, 
JRffiT^ — ^> h 2. 6 9 D^fe *D , ^SI4 5 8. % 
^J456°Cs I/Olfi&l. 0 8tfet)> 

( 1 - 2 ) $g» • fciSXg 
KfB b fe jg?S * * > * ^7 > 7*{& o T ^ * U i 
-JfbHib^^bfeo ^CDt&<D^* 'M-1*E 
140. 5 5MP a-efeofco "J ^-14. 

fc-7 7&m^T-8 o^c-nmnvtza &mtfc&& 

^aaCioT^SJbfeo y + 4ry brt^t9«[j*i42m 

/sectu ^*ya-rt»-cco*«¥is»«Wfntt 
3 50T?fe^to K-rii, 0±ais 

£St£#Abfc^**y hW-SEet J: & 5 0*CtT-iD 
f&Ztis $e>«-2MPa©JJDJETX-l 6 0°C^^inab 

fco iott^Btti 5^Tte^feo 2 o-c^r-s 
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SjliS^-a-fco Z(Om, SiSl&EEttl. 5 MP a, 2 
2WEEI± 1 . 2 MP a i: bfcoiSiSCsacF Jx57-( )\>* —> 

( i - 3 ) mm ■ tts 

C©,fc-5lCbTtte)nfe 1 2 0'C-C«EE©*> 

^rt"C7 5«y*>a**Ts 3R*LfeiS*J*»ttS"CHia 
#gtbfc 0 7-5 5/->3.«©H— 7"CDHJB»««ttN 2 2 
ftft%i:&ofc. S*ffi£ftfc&«Iitt&#xg© 
&8JfcbT?i#JJa? - ^<[3JKx|I£IIl£ftfe (HiRlisS 

7 =j y £/ a * > * fc 14 * iOW fc T > 13 - S * # b T M it 
0. 5m/s e c-C8lt$LTBSiTa : feff ofe. *>.£rt© 
.F-7*©«Sli5 3°C-C$.»3> *>*P3©¥JS»BBSfH 
I4 5 0^t?&ofeo C©F— 7S»IUT5 
bfcE»r*!i&»i»®ri£K0. 1 (sec-')T!55 (P 
a • s) -C^^fco o^ts COH— T'ttSUjB^ftJS 

5 MP aCJHffib&IWB'C, g*MiS>?Lg5//m©M& 
^JS7-f — Srja3S^-&% •^V"CHIb< 2. 5/zm© 

1.5, 1. 2t!$)0x 2&£tt*n«iil. 0, 0. 
6MPa^ofe. «5§&© h*-7"©iiffi«5 o*ctn 
SLT2 00 0'J'; h^©^^>l/^SIffl^ h 

Sr^bTJlSO. 3m/SE CT?«Ktgl*^n&. C© 
-feJUD-* h 'J7tr-h«» * 1 1 3hb 

fc. 

( 1 - 4 ) 2R55XS 
/JOT-CiSJSS^T-^VT-© l&EJffi^tfO. 8 MP a 
^^&fi : -3fc.i^Sa^7"«>7 , l4SSl®^9 9.2%, 

atiH^'fttx ffltfl. 8mT-*!?^Mfflfc:gSSbfe 

^fuffiJibt 3®«it©7-f ;VA*fiKJB7!tS«t-5t 
ItStSffi^t. *bT, S&Sbfc-fert'D-:* h 'JT' 
•b^— F©JMJP* s -^n-en5//m, 7 0junu 5/zmi: 
fc£,fc-5tc, **t^n©^-f^WP©-fe^D— ^ > «7 

•b^- b F-7 , ©»tS£aagbfc (£©tM4*K»i o 
1 1 bfe. $ ^>tc:«ift*iSlSbr%J5S;bfc-b;wD-^ h 

*)7*z : r—Y<D®M-&*ft.?1XZM-™^ 3 4 /znu 3/1 
mi:b-r«8;J?4 0/zmiibfcS*4*8S«l 0 2 i: U 55 
fifcbfc-fefl'D-a h 'J7*f- hWffilflW^n^ftl 
0/im, lOQ/znu 1 0;umi:bTl£J¥ 1 2 O/zmi: 
LfciiS*4£i££H 0 3 i: bfco * 6 C§5fi£bfc-fe;VD- 
7 h iJ7-br- h©ig^<) s ^n-?ix2 //nu 7 8;itnu 
2 0 vumiLbTlSJf 1 0 0 /zmi: bfc5m£SW4 1 0 

«fc t)*t)iBb,»±Sti^S&^bTi§liD^J(a«i?(x 
${b-7--<3i (&g2 0nm) 0. 1 SfiSC^KK^f 1 ^ 



7^-K^Dy^K:«J&bfe. SfcUV&Jc (2 (2' 
-t Hd*v-3' , 5 '-^-tert-T^^i 
- 5 - 7 D MJ 7V-^ft 0 . 1 KSSS) 

©JSSfcKS bM^© U V i&iKti&£ Sim bfc . 

He i 3 SiW?<*8a&*l1tt£ Jlil bT * ©££ 

ia^-racfct.T?&, saKxswtrsftSbfe'^sup^ 
gtoro 7 7 ;utrS-^ ^feSISP'D ^5 a k; i or 7 

e3S©2^©ff^MJ41//mWrt-Cfc!3x fi^lRlJ?^© 
^*g>Mi6©g|i 3 ^m/meiT i:* S «k •? CKggS b 
fc. ^©^J?*!iSStt^»i)S±2%ftiT, 
^M* 5 ! 1 %«TC»J»$h, ±<*mfr\Z± 1 . 5 %a 
TCSISbfeo 

© 1 tftflatfcii&E-f 2>fe«>©5 L ^>>'t-%iaS 
bfee COmE^-V*^— ©«EBEStt«tJ2bT- F©g3^-e 
1-100 OmP a©ffi#M&ffli!ra-r £3<fc-5 tte-s 

3b*. *©RRC\ tf— h*©g$*J5~4 OmmCJEt?.^ 
•5 *£E*Mtia^ bfeo S fc^-v- ©@ffi»4atM^ 
ffl B©*^©SiR|}aS«k 0 *>?s < ast t *8S8t*^ 

jlbfc%©T5feofc. 

(1-5) SSM^-f 
c c-e, ^ ©^Stt^msKbS©^^^ V ^^"Cfc !K 
S!ftffi3I^* s 2 x 1 0" 5 CC" 1 ) WT©fMrr-35>fK 

^^^©^m^bS^-csus 3 1 6 hv&mmam 
ss^tt^^-rssiwsffifflbfco sfe, ^^^07 

*ffi«bfco ^5t«l *-BiUJ&Hf$b *:*>©£ 

TOiDXi-?>ci:i:b> -fe^o— x V DT-teT 1 - b©® 
«©-^{b*«cfco Sl^*iV7^-h-7D^ 
©lg^®©tt±W*IKId:g®ffi*-C 1 ^mWT> SttS 
Sv^H©^lR}t<t. 1 Atm/mJ.^T-r-*t), x«Ji/h© 
. 7U75>^eiiJi^St:J;?) 0. 5~3. 5mmtt- 
Si|glISB-CS»ofc. ^ 0 y75fe^©gt*Se©^SP^K: 
oVNTs Rtt7x';5/ h±rtit:Mt3 5 0 J umJ-;rFK& £ <fc 

■?ttnxbfc.^^i*iaj-c©»sfjsstti~5 o ood 

/s e c) ©36H-C-&r>fc. J^C^-fO^'Jyhffil: 

-rsfefet, K-7 , *Ri^bt-ss»)-c*.astK^f-;v 

tK— H*H»k^yv H©^®l?BC>V<iy-C0. 5ml 
/^•^«J&bfco ^©^S«J&-r5^>7-©M»^li 
5%WTT-feo&. 

(1-8) ^«^E}## 

^frt bt*i 2 . lm-CgStf 1 SmWTxxVUXSI 
©x> KU^-'^>K*>iJ^bfcc fit, ^>F©JP» 
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(4 1. 5mmt&tK Sli§JS£fctO. 0 5,umjy.TC& 
S,fc?K8fgbfcfc©£<56;Sbfco*mttSUS3 1 6 

iTe&tK +#fcfflJ8£tSfc3£a£*-f *>*>©£ bfc* 
M> K©±<fc©JP#A-7fci:0 . 5%felTta&ofe. 
H*2<i©K7ACJ;»)J&I&-tS*-f rSJSvv *©|sg 
©MX-'CT^ai/lil 5 FVmtiSSU 
H7At<Dffi«SS^6«0. 0 lm/MTtSSfe 

bfc» «ffi^fiTlc£tt?>5£&<*^@©K7A 
@te(c#-?±T^(R]©ffia^Kftt2 0 O^mWTtb 

&8iJ§i*-£3ia0i£:fibT^2.o £2^ flfe^©K5 A*i 

& atcsa^^Ji*^ £ 4 

©-£&*<> *ft^ft©&«©Sai±l 0*Ci:5 O^Ciib 
fe. c©fSm3£ifiii!i©£ft<*+;fe^©&ffii^li3 0*C 
•Cfcofc. il^©S*^{±6 0 CJWTt?*-3fc«. K5A4p 
fe^V K-N©$jSe8Mfcgfcl* 5 0 0 k c a 1/m 2 • h 
r • •CC&S,fc3lc§l&j®©S5fi:fcSISSIbfc. 

©t&tK ClCiS^'ScteSisA^tfO . 2mmJWT©*S 
atll»g$*fco F7Ai;::fcOT:t>£lB©¥£ffl£tt0. 
0 1//mtlTtfeDv $>DA®:fc*a31fc: 
i: * * b * ©t: * Z> . 

&&e>£^fc©-e<fet)> 5 0 wmEll©K>*- ;H4tt 
STC&tK 1 0~5 0,am©£>;fc— ;H4 lffl/m'W 
T> 1 0>amWT©br>*-;vH:2flg/m 2 tlT-eS>S 

( i - 7 ) mom 

£>£t>&*sbfc. i£*ftr*»©§s«m*e.©H-7'^© 

*8JB£ftffc»tt2 4kc al/m'-hr-Wot, 

sejamwaati/^ y±ss-e 1 4 o*c. Tg&t 1 0 o*c 
tLfc. •fn-?n©^©tasjsaii- 1 o-ct>«tv- 

8*Ctf*-3fc. 3mf*±T-©S£*&f?Hmt::tettSKiili9 
ai45 vo l%C«Jtbfc. 

iSfcfc&n \z btsSMy-f Sfi©St«£!ii)£ 1 mP 
TSJBbfc. C©B#©|HiBf7 ; >i'3>H:l Okgf/m 

TfeOx ^^aacwbTafl^isiijjsatt i . 1 5« 

fcMM**E«C*frfts -lCrCTlSKbU MURbTttii 

tt?fglJQSftb-Ci£*aBi: ttSifJffl^afc. -5-©SBt N 
SBiJIC^tJl&^Si&O. 1 5%WTCHSSLTff<£ 

(1-8) -*«X«Sftft 



fcx sasaaafcti 4 0-C-C&!), e>©&*se 

g?k#ai±7 Okcal/m 2 • hr ••CTr&ofc. 5£» 

-pre©¥9fes£afct 1 2 osfsmsgip&SJ/^ 

1 0mmJi(±|!g*tfc&#fc:tett?>£H3i 
#2£©gg#l 0%WT"e$>t)v *>-=>2 Ommggftfcff 
jg©2^©J2#^©^l4 5%WT-C&ofe 0 
©5?>^>*— TH£b-T<,->£:g;*©it*tt7 0%i:b 

iot^Lo-offlSLfc. ^>*-S5?>-ts&&bfc}§ 

3 o^i&aT-^s-ei&ftbTiDiKLfco mm 
jsbfc. t->9>- aan*»e.3o#wrtic^©^«it)«: 

ff-ofeo d— ^ y — * — £«fc $E§ffl)5 OmmCit 
£/+-C:a2l$ tvT ¥19 8 0 mm 2 ga©5=- v 

#bfco ^©^^T-iiwatta^ii^fcb-c-b^D-x 
h yr-tr^-hc7u-^fcrtttta»xg-cj[ajE}i:bT 

5 vo l%C«^pLfco 
( 1 - 9 ) aSiSIfi^fl 1 

C©K, 7 ^ ^ASiaiSiS 1 4 0"Cfc LT P-7 
-mmr>i/ 3>li2kg f/mm^L^ gJIWt: 

ssssistfo. s^ajit:***-?:-©^! o^h, is 

ynmt, 9oa^ivi8 

^DAMSUfc. p— ;v©3*Hff£R& 
75-; h*t©i:7'7^ htj: 0V5> Kblraxufc*© 

WTfSnfe. tfc. ^>->3 > 1 . Okg f /mm 5 
■^©D-^-^ttO. 5mmfeJ.Ti:^5<tdC31Sb 
fe. 

.t^icxs+tc^ftiji^mss mm*-) *issufco 
^attt^aij>tf^©flfe, qr^si. uvuaiR^ *©f«i 

(1-10) &sags #ffit)3&ft 

!2«^©-b;i/D-^ h y 7tr-h7^ ^Att. 3 0"C 
JMTC^SI bti«3 0 mm©5t0 ») *fr^ £ 6 £ 7 -f 
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CD7>f ;VAfigf4l 5 O'CT&tK y >yifi&<z>M 
KI48 O-CttTCMbTjIIBLfco 

C©43£bT^£ftfc-feJl/P--;* h U7*t- h7 
-fiVAKfilOl (f^8 0/zni) ©S^rtittx 145 
Ommiifeofco #£S©*1I41 8 Ommi§^T> 
$/3>tt2. 0kgf/mm 2 T-&<K^£&fr?)#0. 
8 k g f /mn*Cft 4 J: ? t iat»* trVS/ 

±*tt5 2 0 Om"C*So ^fcs #$!)D-;n:7 , l/^ 
n — Jl/fcffbff 1 Okgf/mfiSbfe. #£Ifcr>B$<Z> 
7-r;VA©S&l4 2 $2kSI40. 8KS%x 
S#]glS0. 2 5If°/otfc^fco ±Xg^3lUt¥ 

tz&g&fr* y9*4'<s 1 0GT?©«8f^ tCiSt* 

h U^-fe^r— h7-f /W»**t*U 0 1 fc: b£ 0 £0>S#4 
1 0 1 ODD — 2 5°C. 5 5%RH(Dffi&7 y^tl 
<rElffl«ebTx $&C±EfcH#fc8«EbfcJ6*x ^ 

Ca3V\T*»»*B«>6n**ofc. *^K*41 0 2fi 
VI 0 SCOW*, KftlOl kMlKlttflafc** 
®lt)5a^^llJSbTN (f 1 4 5 0 mmt^SBlOft* 1 * 
ti^n4 500m£300 OnUD*— U >?X&D-;i/ 
7-<;vA£?tfco 

d-ii) mmt&m 
( i ) 

3 0"C"ClMi«#Ufc**ll*l/WT©A^ B. C\ D 
<D4««CIWibfc. 

A : 2 0 BHBMTC *aWttk«Wl-ttt*t. 

b: i 0BHS^£T-&^t$£ffii5~tt£^#b-ti^ 

(2) 7<;i/ABtt 

7 ^ ;u a £ iffiT-K* U *©Btt*WT©tt < Sfffi b 

fee 

A : 7 4;i/2x*Hi4¥»'C»a. 

(3) 7^;VA<^>HS^ti 

ttSl gft»D»A/C 1 SmlSBiOS^^lBCAn, 
SflL9 O-Cx «»«« 1 0 OXftfrPtBHLfcflU 8 
gflbfco :n*9 0*CT'<£J$bT 1 0B«C*5UlUfco 

A : »CH«#B»6n«c^ 
B : **frft»»*#B»&ft* 



d -.^BJiii^BCiajBtt^WbtfBAfen* 

f#*>nfc-b>VD— * h »j7-br- h7-f ;W*K*41 0 1 
<4x A-£&»K 7-f JW»Btt%A, 7-f 

/v>A5l«H«-ett4 o 3gt*D^ 7 4;vA©it#ri£© 

tttl30tfcDx BBUMtttA-CftDx iM^tffiftfc 

£©T-i&ofco 8#»»si4* o. oiss%u 

TT*Dn Ca^O. 0 5Hfi%x MgSO. 0 1SS% 
ft*U ■fefl'D— X b U7*f- h7<*;i/ACDg£fct> 
±fSttfcttt> 8 0/im± 1 . 5//m-Cfe-pfco 

©S 5 — ^ttHStfO. 2 96£TFT?&*ili:*«Sbfc« 

7 M*MI4 19.6 nnu Pg^«fll4 3 9 2 . 7 n 
m> ©iR$gl4 3 7 4 . lnm, 3 8 0nm©ftJRIi2. 
4%T!feDs Rettl. 8nnu Rthl45 2. 2nm 
?*&*&?EAIM*1. 4° ^»ttaW±ft**fil#3. 

5 4GPa, (iSlRj^S". 4GPa, StH*ttfi**lRl 
iJHOGPa, tg^rSJtfl 4 lGPa, Wfi^ttfi^ 
#[pj#43%, 6£[rI**4 9%-CfctK *^5«tt0. 

6 5. UM&ffiSMiO. 5 K T;i>*yjQ*#»ttttA 
T&D> *— ;MBtt2 5 36RH-C+0. 2, 5 5%RH 
T-+0. 9T*tK 85XRH-C+1. 9t'*^ 

8tfcofeo 0. 17* 

S%T&D> gS@*S*gS14 0. 0 9II%t$i^ >2S 
Ktt4 8 3 g/m 2 .^iR®^JiS^[Rl^~0. 0 9% 

0. 1 2%TfeO«B^lRl* s +0. 17%-C 
&-z>tio *fc«»tty > b#0. 5ffl/mt»ofco * 
fc^ JWj£I4, 0.01 mm— 0.02 mmtf 1 541, 0 . 
0 2 — 0. 0 5mm^6I, 0. 0 BmmfiLtttttft*-? 

tzo ^nstt. jtt^JBafccwuTttBnfcWtttw-r* 

^fc.-b;i/D-7. f UT-fe5 1 -h7^;i/AK^l 0 2tt % 
7^^lJKt)A, 7^;i/A§|fS!K»-Ctt2 3 0 g-Cfc 
t) s 7-<;VACDW$fK^T«4 6Tf*D, IHSSMlttA 

14,0.0 0 5Il%WTt?fe^CaS:0. 0 511% 

Mg*o. om«x**u ^vD-xhy7tf- 

h7-r ;vacd^$I±x 4«*:*!)4 0/iiD±i. 0/i 
t$)*^i:*aiSbfco 

SfctW10 2-tt, MX#0. 2%, 3WAV82. 
8%. 1 9. 3nm, Pg^iSfitt 3 9 3. 5 n 

nu i»iR«f43 7 4. 9%x Rettl. 9 niru Rth 
143 1. 8nmti!)> #*E|£Qtttf0. 5\»ti$ 
(4S^rq3^3. 6 9GPa, «S*[rI^3. 5GPa> 
tfS&Mt&ttft&B OGPa, 15|pl)i) J 9 2GPas 
#**Ht***ltt* l -4 0%, S£iR)#5 l%Tfe!?^ * 

^^flitto. 6 4, mmmmmio. 49, r;v*y» 

7jc^^tt<4 A T * 6 > * -^t li25%RHT-+0.5, 
8 5%RHT+ 3. 2Tftofco ^fcx ^7X^14 1 . 8 
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7%T-fet)*l;5lRj#-0. 0 6 S5fi\f Steffi 

"Cttft*»m**+0. 0 9XT*D«»W#+0. 1 

Sfcs HAtt* 0. 01mm-0. 0 2 
mm#13<S, 0. 02-0. 0 5mm*51, Q. 0 

£££*;l/P-x b »J7*f-b7-f JVAttttl 0 3HU 
7^;VAStt*>A> 7-f ;i/A§iaKttT?»6 2 0 gT* 
r7^;vACDM5raKT'li 1 6 OTfeD, KSDMStt 

tfeofec Sfes 0. OSMXCIT-C 

fctK CaSO. 0 5Hfi%. MgSO. 0 

*U **IB1. 8ffi% (2 5U 6 0%RH)"£ 

feofco -fe;i/n— * b y^-fesr— h7-f ;va<wp£Bu 

£flfttC8!> 1 2 0^m± 2 . 0 //mf*of: 6 : ©B#. 

*fe, JPAtt, 0. 0 1mm-0, 0 2mm#10i l 
0. 0 2-0. 0 5mm#6ffl, 0. 0 5mmttJ:M 

Kttl 0 4ttKtt 1 0 1 htOHl 0 3©*IB©» 

sum. 2 am&ffi) 

(2-1) -fe;VD— ^ b yr-fe?— h*««>f^S 
tg#33ffl£#t-3 4 0 0 0 L<D*7 t >l' 

u ±te&2 o o o kg£&£J;?£tt&A,£o fc&s 

»«7!*5^l/^D7>f b\ *9J—)W J — 
MRU?* S —MZs t^TZV^Tk^&O. 2M&% 
JtTF©t>0*«fflb&o *f> ^D-^b»J7W- 

3 0 OPafciftEU £#$3!gr&lg£S*3tt 1 5m/s 
e c (Dm&Z&ftt*? 1 * *J)V/i—# -f 7UDlStftj* 
(ft&J;V„ ^'MAfcT^*— R**bTffl« 1 m/s e 

cttRj^-j-a^T-ca o#B#«bfc.#tt©B*&fi 

fttt 2 0 °CT- fc D , e^iHSSKtt 35'C*:£&,k-5K 
*B*&frffl*bfc. 4Mtt*TSU M»#ttff±b^ 
T>*-33<E>J§l5i£0. 5m/seci:bT£*>£10 
04J-IB11I* U -feJl>D— * b U7tr-h7U-?$I 

■■b;VD-^HJ7-bf-b (S&K2. 8 3. «K¥ 
J9S-&K3 2 0. ^**0. 4Sft%> y^lxV^D 
74 P*fM»6JI*X0)ttft 3 0 5mPa • s^ ¥ 
»tt-?Sl. 5mm-C»-3T«UMMS0. SmmT!* 
£*&#) 2 0H3SP 



5ISSH 

•qrai3WA(^>^xyxy b-^w^-y-T-fex— b) 

l. 2Sfmgp 

• RjffiWB (h'J7x=*7*^7x- b) 

i. 2ffsge 

•UV&Ja : (2, 4-E*- <n-;T**;i/*-*) 
-6 - (4-bKP*$/-3, 5-^-tert-7 

^;vT-yy) -i,3, 5-byr^> 

0. 2S1S5 

• UV&Ub 12(2* , 5 *-*J 
- t e r t -7f;i/7x-;V) - 5-*a/w*>y b U 
T X J—JU 0. 2Mfig& 
•UVftJc (2 (2' -b^•D^i/-3 , , 5 

tert -7^P7x-;i/) -5-^D;M>yhU 
Y s )—y\> 0. 2itffi 

•C 12 H 25 OCH 2 CH 2 OP ( = 0) (OK) 2 

0. 4Kfigfi' 
(=Bfc4r-f JR (SS2 Onm) . 
f&7) 0.0 

(2-2) igM-ttJ&xg 
igHbfc»tt£*>*fr&¥T#>:7*«oT;** y a 

ttO. SMpafSofee X^Ji-^ 30*C©7k4 
ffllvta*bfco y**"* brt¥i9»i8tt2m/s e c 

*>-?fc 0 ^*ya-*fflfcK-^tt^ »±HB*B*# 

s&tri'. l MPa<Di>nETT? l l o°c^T-iD^u>to 
iniBWBtti 5»-e*ofc. *brMB«i fcra-<&* 

^*t7 -< *aas*fc.c©Kx»a 1 #ee& i . 

5MPa^ 2ttJEttl. 2MPahbfco iSS£B8t*ft 

«4«ta*-a:afc»©^i'^ r ^ b^^f^*)^*:^Jfflb 
(2-3) fflJS-^ili 

ccdj:^ cut» enfc b-r^ i i o°c-c3rflE<a*> 

»«Lfeo77r>i«0 K-:/©B»#«BEttN 2 2 . 
CD«»fcbtWHHr^<B«x«ICB**ifc .(BiRtt 

0. 5m/s ec-eflt^bTmSrfrofeo ^>^rt<D 
K-7"<DSSIi3 5°CT-$>Ds >^rt<0¥tt*«WHH 
»5 0^$>ofco Clcr)K-7-^ai^bT3 5-C-CBJE 

[stzmmi&mzwm&8io t i (sec- 1 ) -ess (p 

a • s) t-feofcc COP— 7ttBltB**M 

WTSilkTtaa**«fib&o BMSbfeK-Tttl. 
5MPatjDJEbfctt»-C, ^«DSW?LS 5 umcom^ 

«iS4B7-{;v*-ftaa**fc. ^n^n©i*H. 
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1. 5. 1. 2-C*>D, 2&E.l±*ti : ?tLl. . 0. 0. 
8MPaT!2b^fc. SJ§&©h--:r©?g£tt3 5*C<ca3 
§U2 0 0 0'Jsi h;w©^7 i >l'^S!eD^ h vi>$> 

Zfibxmmo. 3m/secTSfifi8)$Srvfc. 

(2-4) W£L 
nmm 1 © ( l - 4 ) %fft:£^-TG«&«* 5 o-c* 
*>3 5°Cfclg3!Trsl}s*Mis UttM (1-4) £±<H 
tiUZLXmmLtzo &fcs J?£tt> 80>um> 40xm 
RXfl 2 0//m©*ft€'ft£^i4bs s£*4 2 0 Is 2 0 
2StF2 0 3 i:bfc. 

(2-5) m*E^-r 

JEffiffl 1 0tm 1 0 1©(l-5) l^8t©»t 
(2-6) 

SSJfefl] 1 ©££«• 1 0 1 © ( 1 - 6 ) ttS£ft(ti:£< ^ 

( 2 - 7 ) . 
3?i£0iJ 1 ©IS*4 1 0 1 © ( 1 - 7 ) SfcJS&*Si:£< NIK 

(2-8) y>*-«J8-IS«xajfefi: 

snot 1 ©ts# 1 0 1 © ( 1 - 8 ) ^>^-aais • 
( 2 - 9 ) '^e£*axgifefr 

fSS50S 1 ©8S*4 10 1©(l-9) g8«iSMJ:4 
<ra»£bTSSS6bfe. 

(2-10) &SUls 
HifitfJ 1 ©$E*4 1 0 1 © (1-10) #JR DJfe 

f95>*ifc-fe;VD— 5s I- i)7-fef - h5MJVA£&*42 0 
1 ilbfc. £*5£©Bf©S§*Itt 14 5 OmmtS!), 
g<*tt8S*4 2 0 l~Ctt4 5 0 Omfclfe, 1**4 1 0 2*5 
.fctfl (2-1) -fe;vn-^ h 'J7-bf- 

HS«««^TWt»CLTffBLfcBM»2 0 2CWT 
«7 0 0 0ms S£fcK*42 0 31*2 9 0 Omfcbfc. 

(2-11) g¥ffii:*§S 

*&K»2 0 1tts 7-fU-ABSttttAs 7 4*2»SIStt 
mX-\3.3 8 6 g-Cfc*)s 7-ffl<A©il»*rf£»Tttl 1 5 
■C 5 s MtaiMSti: A t * D Sftfc © t & ^ & . £ & s 
S3TOSi±s 0. lSfi%tlT7?*>Ds Ca*0. 0 
5S?fi%sMg&0.0 lIi%^f5tffltfcofc. 
•b;PD— ^ h ij T-feT 1 — h 7-< ;i/A©if £tts 
a<j8 0,um±l. 8 /zm-C-fe-sfc. C©B§, S^^IrI 
©h*7\ hO^tV^ntCOVNTs <*e>c 

*ttg^#0. 5%WT-C-&SCi:£itSSbfco 

SS.C'WXttO. 3%s 32^KA J 9 2. 4 %s flttfl 
1*2 1. 4nm, BJFttfil* 3 9 4 . 7nm s iSKffitt 
3 7 4. 1 nm, 3 8 0 nm©tRiRtt2. 0 
Rett 2. 9nms Rthtt5 7. 9nmtfe!), ^ 
EfPlWtt 1 . 8 ° s 5*tt$ttS#^lRj^ 3 . 6 9 G P a , 
m%&#3 . 5 5 GP as tnMtHZfk&ysmtfi 1 4 1 G 
PaMXfatH 3 1 GPas#^li^*^|pj4 J 4 7%, 
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4 7 3rS^«Itt0. 6 0. ®&m& 

l&ttO. 6 4s T'^UfiOTK^MttttA-CSOs *-)V 
fli25%RHt-2. 4, 55%RHT-2. 3T:fc 
D, 8 596RH-C-3. 5tafe0s $**h-CH:-l. 
5Tfcofeo £&s ^k^ttO. 1 6SS%T-«.0s S 
SSSESttO. 08^fi%T-*»)s i8Sfftt516g/ 
m J s SfiHRtS^ttft^lRjA 1 - 0 . 1 3 Deleft 
4i-0. 10^6D, iSSTfSI¥fili-Ctt*^(qI* s + 
0. 1 l%T?$>»)ii:£lRl#+0. 2 1^fc. Jf: 
Jl^tt U > h ** 1 . 3f/jnT*?fc, dftfctts ft^ 

bT ttffih.fc*H4£*-r * * ©T-& o fc. 

$fes-b;vD-^ hUT*?— h7<r jWitttt2 o 2tts 

7-f;VA®ttt)As 7V;WA§ISiiS»T-tt2 1 OgtrS 
9s 7^JI,A©I*$fiiEsTM4 5 3-s!fet)s HSSMfttA 

fs> *> -r^-cenfe s ©t $> o t = s &s ssst &fii*s 

0. 0 0 8SS%WTT-feDs CaSO. 0 51ftl 
Mg4 0. 0 lKfi%-g^bt^fc. -fe;VD-^ h'JT 
*7—\--?4 )UA(DBZlZ,±%iW.lz%L*} 4 0/zm± 1 . 
OtfiDfftofc. c©Bfs fi$^l^j©hi'7 , s ^BSSPi: 
5* h©*ft^ftlc:ov\-Cs $e.C*©*s*|qj©p«g^ 
i:+^g|5©Sffi*SJSbs ^©^-^ttSg^O . 3% 

jy.T-e& a c: i: £$t& bfc. 

lfeKfi2 0 2ti, MXtfO. 2%, mW** 5 9 2 . 
31M«18. 9nms (&I^«SI±3 9 4. In 
nu ©iSfiSli 3 7 4. 6 nm, Rett 2. lnm, Rt 
htt3 2. 8nmtfet)s ^BBlRlttttO. 5° % 
^ttft^lRld 1 3 . 6 7GPa,l*^3. 4 5GP 
as !n;!S*ttlt#*|p]*J9 1 GPa, ISMSfaWQ 4 GP 
as(*fi^ttg^lRl*«4 2%,«3&lfi]* 1 4 9%T-*t)s 
. ^i'^fflttO. 6 2s K^^StttO. 5 5s y 
ira2k^ttttAT!fef)s #-.)M!tt2 5%RH-C + 0. 
6, 8 5%RHT!+3. lT-feofco ^fes^*^ttl . 
8S«%-C&»). SS««»ttO. 07Hfi%tfct)s 
SSStt 2 6 3 g/m 2 s SSvlR^4sttS^*fSli'- 0 . 
0 9 ttiffi^lRl**- 0 . 0 5%-t-&»K HSfi^SIf 

fflT?ttg^lR)i>«+0. 0 8%^fe»5ffi^|q]* 5 +0. 1 

1%-C&ofco tfc^tt>;>h*«0. 9^/m-C^-o 

fc. 3fe^^t:«b-ctt®nfcit%ts**rs 

*©-C*ofc„ 

$e.(C-fe;i/D-^ h 'J7tr-h7-f;i'^2 03lt 

7^;vA®tt*As 7-<;VAei^sc®-rtt5 8 0 gx-fc 

t)s 7^JWA©W5flS«TJtt 1 7 5-CifcDs Wffi^tttt 
At$.t), Rettl 1 nm,XMXIiO. 4%ffet)s 

-r^-cesnfet.©-?*-;.*:. £fes a#»e«tt^ o. 

0 0 7ft3%tifc!)s Ca*0. 0 5KS%s MgSO. 

oifts%-g*bs mwmmto. 0 7ss%-csDv 

^7jsfittl. 9KS%(2 5-Cs 6 0%RH) X-&itzo 
■b;i/D->s h 'J7*f- h7^^AOJ?^tts ^JHC 
iSD 1 20/im+2. 0/imf*t>L Id, liS 
ifilOhyrs *PaS5i:v^h©^n-eat:oi>Ts £e> 

-tJ'ttKMtfO.. 3%tlT-r-&SCii:55iiSbfeo 

£l±©-i:<s ^^©^tl^-r-^-S^^b^^D^ 

-f ^•S:fflv^Tf^9^bfc•b;^D-x^';7'■b7 1 -^7>f;^ 
Atts *<D&&iz3i\.sx. *&wj<D$mm%m&®mt 
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1 ©tt*4 1 0 1 © ( 1 - 1 ) Cfcl^T, ■bJVD- 
X MJT-b^-h&g&g^. 4 5, *S£¥£lfilEr*2 

6«%OlilS 2 30mPa- s, ¥«fgl. 3 

M.U3 0 l*SlllS«l©ffffli*ttC!«r>-riMBUfctC 

KM 3 0 II*, &$©£SttteAT-&-p*:* s -t$>!>, 7 
< ;i/Affl«*SB,7^;VA§|§aSS^7fl±2 8 5 gT-fet), 
7<;VA©WSrKJS&T-tt8 6-e&9, maiM£l*C-Cfc 

RettHnm, X^-fXI*0. 
*©r-feofco g#ff®fi«, 0. 0 4IS1%-C 

<fo(3, CaSO. 0 6S11 MgSO. 0 211%t 
*U SSJS«»0. 0411%tfe9, ^*SI*2. 
611% ^S^C, 6 0%RH) tfeofco -b;i>P-;* 

m± 1 . 5 Aim-e&ofco C©B$> g£;£|Rl© h X, 

•fciassfc^x hc^fi^nco^t, ^?»c^©^*iri 

©il^fcft'ffeSJCf'PffiSr^ifcU ^©^-^tt&gtf 
0. 5%«T-efc3Ci:S5ISgb£;o 

g&a&'h£^i:, ifc&^ttC&^iiifcfc:^;)/^© 
IWiStrel*8 6T-&!>, IT8JI(rt£l*C£#«c:2:tf8 

11^4 

sus^y i ouni oi© < i - 1 ) c*s^"c% -b;vo— 

-7 h 'J7i>U-h7-r;i/ASt#44 0 1-4 0 9£fESf 

K*44 0 1~4 0 9*Slffi^Jl©i¥ffi^acS£oTif<i 

7 * 7 4 JV2*5\3iffl&^ 7 4 ^©M^fSESfc, 

ffimUMZs Re, RV^J X&m?2>*)\<a-Z.7i/]s 
- h mm&U 7 4 )V A £W £ £ £ #T? £ . 

St*H 0 1 : -b;VP-X h 'JT'-b^-MMfc^. 
6 0, «SS?S1M3 8 0, t^zk^O. 4Hfi%, * 
fU>^D7-f KM* 6KS%OttS 3 6 0mP 
a-s, sp*9Sa^Sl. 4mm-C$)O-rSip<i^0. 4 
mmf 8#ifKS0. 0 1»1%«T> Ca 

#0. 0 1811 MgttO. 0 0 6HS%, FeliO. 
0 5ppm, 6tiZ7-b^;i/gfcl:0. 8 9tfe!)±7-bf- 
^tp©3 4%, 7-bh>»tB^14»l%, SM¥$ 
^S^f&^fl-^ftOfcttt 1 . 4, -fxD-^O 



£>ll*0. 4,-^-f XfcfcO. 9,2^KJ±9 2.7%, 
Tgl±15 2*C, &m<b&t&&\t3. U/go ) 

g£f4402 :Wd-^>iJ7^t-1> 
8 3, «g¥J9fi£S3 5 0, ^-kJpO. 3Hg%, * 
*U>9a54 KgJS*6Sfi%©SaS 3 5 0mP 
a • s, 0 mnre;g> o T 0. 3 

mmf*m g|#if&*0. 0 1HS%^T, Ca 
#0. 0 0 815%, Mgi±0. 0 0 4!S3%, Fett 
0. 8ppm, et&T-bf^SfcfcO . 8 5"C»D±7-fe 
^+©3 0%, 7-b h>ttdi^9KS%, sa¥*3 
^Si:St¥iS^fi©tbttO. 8, -f^D-^x-O 
f-^^iiO. 6, 'WXteO. 0 6,SBISJ±9 4. 
2%, Tgttl5 5'C, jgfflfls$S&:ftl*4. 9J/g.) 

££*44 0 3 :-b;VP — ^HJny-h (Stfc«2. 

8 6, *£K¥*m-&3 2 8 0, ***0. 4Stfi%, 
fU^P7-fHSS4>6»l%ODSK 3 15mP 
a - s, ?19tt?Sl. 2mmT$)oT^ip11M0. 4 
mmT-&S»fr, g|£Bfgtfi0. 0 1 Hft%ttT, Ca 
#0. 0 1S1%, MgttO. 0 5S1%, Fe«2p 
pm, 6tir7-fe^;i>ai±0. 9 4t$>*)±7*3-)\>>pC!) 
3 3%, T-b h>ftfcH#t*6fCg%, gftjp«a?*fc 
»^l^«-^a©J±l± 0 . 7, ^ip-^^^>f-y^ 
1*1. 0, -WXI*0. 4, SBJSI*9 4. 2%, Tg 
I* 1 6 2"C, *£&<b$&??fc«J* 5 . 8 J/g. ) 

55*44 0 4 -.-bJWP — XT-b-^-hXPtf;*-*- h(T 
■b?-;w«ji«2. 4 5, :rne;**-}.sgi ! &0. 2 5 
-e^SmSCtt 2 . 7 0, *S£¥19fi^J£ 3 2 0, -g*^ 
0. 3Sfi%, Xfl/>i'D7^HM'f"6Il%©ffi 
K 2 7 5mPa • s, ^fe^Sl . 3mmTffeoT 
®i£®mo. 4mmt-*S«a*, S#»^M*5 iV/D 
tT^OKfitt^tlO. 05KS%JMT, CaA*0. 0 1 
2KS%, MgliO. 0 7j€S%, FeJ*5ppm, 6 

©T-bf-^as^xn t^^sii-^n-eno. 7 0h 

0. 1 7T?ftD-£S&&©3 3%, T-b h >fft tB^-li 7 
SS%, Ma¥*9^Si:^¥i9^S©J:bJ±0. 9, 
^fj.D-^.^-Y V^y^T,!* 1 . 3, -N-fXIiO. 2, 
2B^ftl±9 3. 6%, Tgai5 7«C, $gg{b^SS*St± 

4. 3J/g. ) 

K&4 0 5 : -b;vn— X7br- hXf-U-— V (Tb 
^■«K2. 3 9, 7f U-MM0. 4 5t*!l 
ttttl*2. 8 4, *fi«¥±9m^K 3 4 0 , ^7X^0. 4 
Ufi%, ^fV^P7^ h-««>p6Kfi%©*5a 2 

9 5mPa- s, ^iia^ai 1 . 3mm^otWIS 

li&CO. 0 3Si%WT, CatfO. 0 0 5ftS%, 
Mgl±0. 0 0 4fl%, Fel*5.ppm, 6ffiT-b^ 

^lavrDK^r^scgifoii^n^jxo.? 2to. 

2 0-Cfe!J±gtftS©3 2%, 7-bh>tttB«-«l 4S 

s%, fis^tf^stia^^aoimi . 3, -r 

iP-^-f >7*y^Xl40. 9, ^-YXttO. 5, S 
Wm-i 9 2 . 9 %, T g »* 1 5 3 'C, ^Sib^lSkfif* 3 . 
9J/g. ) 

3S&4 0 6 : -b^VD— ^r-bb 1 — hXDtT^-^-hX 



ttrtSS#-f- 8 1 R 1 3 - 0 1 



( 65 H) 



© .2001-1745 



hB&aO. 2 0, 7fU-hSM0. 0 9t&^ 
B&gli2. 7 5, M?lSMg3 9 0, ^7k$0. 

3 2 0mPa • 6 mmTSoTJIip 

35«fctf X* >^a(l^»C 0.03 fta%«T, C a# 0 . 
0 0 6Ka%, MgliO. 0 0 5Ba%, Feii4pp 

li^ft^tiO. 73, 0. 7i:0. 7 T?$> t)-C±@&* 

ii&^^aotbttl. 2, ^iD-^Ory? 
7li0. 7, 'WXttO. 4, jSWEttt 9 5 . 3%, T 
gttl5 0*C, ^ffi{b%^ai*3. 7J/g. ) 

M4 0 7 : -tz^D-^T-b-x-hXDfcr^-h-? 
Sb-h (7-b5 L ;i>S&fi2. 4 2"C$)!)7Dm- 
MiSO. 1 8, 7£l<-hEtfc&0. 0 8-Cit» 
&i±2. 6 8, 3tefi^^fi^££3 2 0, ^7.M£0. 4W 
1%, /fV>^D7-f [■•Mi}'6Ki%CDM 29 
"OmPa-s, ?«a ; FSl. 2mm-Cifcr5-r:fiWI^ 
0. 4mmT<&2>*Mfc, 8##®ai:XD ^>K*5<k 
^7>>>;>KaiittC0. 0 3Ha%WT, Ca#0. 
0 0 511%, MgllO. 0 0 3Kfi%, Feli5pp 
m, 6 tt7-fe^;Hi: 7D r;«M5 ^ D-f 
t±**i**x0. 7 7, 0. 0 8k0. 0 4?*5iB» 

s©3 3%, r-b h>rta3«-t±7Ma%, sa¥*p#-? 
atft^^aojtii i . l, -fiD-^^>rn 

<7 7&0. 9, -MXIiO. 6, 2^*92. 6%, 
Tgl*14 9-C, feilfbSe&aii 4 . 4 J/go ) 

i£#44 0 8 : -b;vn— ^r-bT 1 — h^^vo-f ^ (T'-b 
*\>i/ggl8*2. 5 8t'feOAUD^ ;i/amSE0. 20t 

±S&m* 2.78, *4K¥i9ffil§?« 3 3 0, 0 . 

3 0 5mPa - s, f^Sl. 3mm^^tOT 

»fc0. 0 2SI%WT, Ca#0. 0 0 6Ifi%, M 
g(i0. 0 0 4Ifl% Fe«3ppm, QtiL7*?-)\> 
&hrt\>a4 jvmt^ix^ixQ . 8 4'i: 0 . 0 8fS>5 
±B^3S©3 3%, 7-b ^ttiB#fcfc8Ka%, *a¥ 

^j^fita^^acotttt i . o, ^ 

>7^*7t±0. 7, 'WXIiO. 4, SWSIi9 3. 
8%, Tgi*15 0*C, SSgfljfHSfcatt 4 . 6J/g.) 

§5£*44 0 9 : •fe;i/D-^7'-b7 L -h^>^i-b (T 
•bf-;i'SM2. 5 5T-&!>^>V''Ol'g&gO. 10 
•eiIJSS(±2. 6 5, *5fi-¥$fi£f£ 2 9 0, ^tMs 
0. 411%, **-l/>*D?<f KSJS*6S1%0« 
BL 3 2 OmPa • s, ^Si^H 1 . 5mmt-*?t 
. 8WS£0. 4mmfft5S», g#Wg8a i: 
little 0. 0 3Hfi%«T, CaiCO. 0 0 5ge%, 
MgliO. 0 0 3Si%, Fett4ppm, 6{fi7-b^ 
A'SfcgSSgggtt^JVPftO. 82fc0. 0 6t&t> 
±S&«©3 3%, 7-b h >ttiH^li 9 ;aa%, sa* 
iS»?ai:B[¥l9^«©Jtttl. 3, -fic-^-f 
V^y^liO. 5, a^XHO. 6, jaB£fl*li9 3. 
4%, Tglil5 3*C, JS^bfgJ»aii 5 . 2 J/go) 



HJ60J5 

^ife0yi©5W41 0 lffl (1-1) Cfc^T, R^^?- 

;v, 7*bx ^< ^ ^— ;k ;k x^ — jv£ 

^©•b;wp-7 MJTb^— y-7 ■< )\>kW&$ o i~5 
2 i*ft«ufc. nmx>r-M±. m&mw? 

4)Vkg.tfil 0 0 Omb&Z>Xir— Jl'T-g&ifiLfc. 
IS*45 0 1-5 2 lSrHSfi^JlCifffi^aki^oTifffi 
bfctC5, 10 1 i:IH]«fc:g;h,&$g&©£5£«, 

Re, MMX$tt5-bAD-7h'J7 
tr-h7-fMta^. fS*li»ag|55:*1- 0 
ISM 5 0 1 : mm* ?)V/7* h * J ->V/=. 

* j— )\,/7on;—)\s/7# ;v=5 5/1 0/5 
/5/3/2 

l£*45 0 2 : gfg^fV7t h J—fr/s. 
^^-;w/XD7^-;i//X^^— ;i/=4 5/2 0/5 
/5/3/2 

&*45 0 3 lifi/^l/A-trhV^^^-^A 
;v/XD7^-;i//x*>— ;v= 3 5/3 0/5 
/5/3/2 

KK5 0 4 :|f8^^/7th>/ii';-^/i/ 
^D^^rU->/7^>'-;W= 5 0/2 0/5/3/2 
K*45 0 5 :Bi^f;i'/7-bh>/i*^-;i'//' 

5 5/1 5/5/5 
SW5 0 6 :if^^/7-l2h>A^^-^=6 
5/15 

££*45 0 7 : MM ^/S^ntV* >» >/**>» 

— ;V/i^^— ;V=6 0/1 0/5/5 

St*45 0 8 : gf^^5 L ;v/S/^D^.>^>' >//^y 

-;v/^^y-;v/X^^-;v=6 0/1 0/3/2/ 

5 

§045 0 9 : S^M^^^/^^a^^y y/**>J 
—)\</3L*J—)\>- 6 0/1 0/5/5 
K*45 1 0 : KiM^.H'/^n'^A'Sr h >/7-b 
hy/^/'-;i'/x^y^=5 0/l 0/1 0/5 
/5 

gS*45 1 1 :ifg^fVl, 3^¥V7>/^ 
y— jU/m^y-;i/= 5 0/2 0/5/5 
tS*45 12 : mWL* : l-K/V-**V>/7*> 

* ;v/j.^^-;v=5 o/i o/i 0/5/5 

IS*45 13 : ff^M?-;V/7-lz V V> / ^ t> V Us -9 J ■. 

J -;i//X* J -;i//s> * d -v-^r-y- > = 5 0 / 
1 0/1 0/5/2/3 

BH5 14 : *Wt*7)U/*?)\'*?-)U>r h>/T-b 
h^/^^y'— ;v/x^y— ;i/= 5 0/10/10/5 
/5 

5 1 5 : ^K^t ^^/T-b h V/gf^^T 4 -^/^ 
^x'— ;i//^^>'-;v/^*-y->=5 0/10/5/5 
/5/5 

^5 16 : T-b h>/T-b Yftm*J-K/*9J- 

JV/il* ;-)V=S 5/1 0/10/5 

SS*45 1 7 : 7b h >/$✓£ O'O* y >/x* — 

;i//7*>'-;l/=4 5/2 0/1 0/5 

M5 18 :7-bh>/l, 3^+V7>A^/' 

-;v/7^y-;u=4 5/2 0/1 0/5 

BE**5 19 : 1, Smv^^AyPAW^ 
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/7*z h>/* )\>/7*J— ;v=3 5/2 0/1 

0/5/5/5 

££*45 2 0 :U 3 ^tf^V^ hgfK*^ 
/7*y~;i,= 5 5/20/5 
K*45 2 1 : l s 3^^^rV5>/T-fe h>/^*^ 
-;i//7X= 5 3/2 0/5/2 

*»0U«dK**i 0 1© (l~i) Cis^Ts -b;vD- 

As ^^-^felTfc&S-f SCiis 6WI±HiS09 1 

0 1-6 0 6£ttSSLfco nrnxtr-fr 
«s ftS*R!)7^/V/xStf 1 0 0 0mJ:4c^xy-;i/ 

is«6 0 1-6 0 e&nmmi&vtMfi&izft'oxrtm 
\stztz*>s k»i 0 1 fcra«c«n& 

W&XMSx Res MMX**t«-feA'D-X7 J yl/ 
i"o 

g£*46 0 1 

*2. 4 5, 7D bT**— hSUSflEO. 2 5t±SaS 
14 2.7 0 % 8W«I*«3 2 0^*$0.3gl%> 
^1/>^P7^ Kjg&*6fCa%<Z>te£ 2 7 5mP 
a-s, ¥*S&?&1. 3mnn?fc-3*T«i«H*0. 4 

CO. OSfCfiXWTFs Ca#0. 0 1 2Ift% Mg 
140. 0 7SI% Fefcfc5ppnu 6(LtT*fe^;U*S 

. vroir^=i;vatt*n-eiio. 70to. 17 -eft 5 
±SM©3 3%, r-b b>J4Hi#te7!BS%> fifi¥ 
Je^SfcRTtt^MOJtttO. 9s *:tp— 
>x*^*£l. 3s 'WXttO. 2, aS0J3KI£9 3. 
6%s Tgl*15 7*Cs *SB<b$6*fc*tt 4 . 3 J /go 
&j$ : 14*45 0 1 : Jl//7*b>/^*^- 
;v/x* y -;v/7*n^ y -;!//:/# ^ -;u= 5 5/1 

0/5/5/3/2 
S£*46 0 2 

3 9. 7f U-M^SO. 4 5-C-£B&fite2. 8 4, 
tt*¥J«^«3 4(K "&zk*0. 4^M%. 
>7D^<< K«»*6K*%<Z>»& 2 9 5mPa ■ s, 
spiSa^gl. 3mmttotWffl«0. 4mratfe 
£*Mfcs »#Bil*i3<tV^>«»*ttt:0. 03H 
*96ttT* Ca^O. 0 0 5Si%MgliO. 0 04 
gft% Feli5ppm x etfi^fc^VfiSV^D-f 
;i/Stt^n^O. 7 2i:0. 2 0T*ftt):£eiag©3 
2%. T-feb>J0!ttifli*l 411% IWJ»?iJ: 
8$^i*J#^fi£>tbtt 1 . 3s >fxD-^-f>rf*X 
ttO. 9, MXItO. 5. S^Stt9 2. 9%, Tg 
(il5 3°C, *§Ilfb#B»Stt3. 9J/go 

)\,/7v>\J->\>/7$ y-;i/=5 5/1 0/5/5/ 

3/2 

IS#4 6 0 3 
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2. 4 5. :/Dfcf;*-*-fSS*&0. 2 5t^lMtt 
2. 7 0,tt«¥ft»£*3 2<Kd**0. 3S1% 
^l/^D?^ KS«+6f€S36<D*fiH 2 7 5mP 
a - s. ?4tt?Sl. 3mmtfe^tSipgI0. 4 

CO. 0 5JttXGlT* Ca^O. 0 1 2HS%s Mg 
ttO. 0 7M% N Fett5ppnu 6ttr-b^*2k 
tf:/DK*:=JI/»±*ft*ftO. 7 0 4:0.. 17 -eft 5 
4iaS03 3% 7* h>»HMfrl*7Jli% it? 

S^*l:R¥tt#?*aJtttO. 9, ^'aiD-*^-f 
Vt^^X&I. 3, MXeO. 2, Si&ftl*9 3. 
6%. Tgttl5 7t «8B{b*t»ft(4 4 . 3J/g e 

: *-;u/2/* D J y/* * J 
x-#;<-fr/y r $;-)U=8 0/10/3/2/5 
104604 

■feil/D-X7tr-h7fl^-h : T-fe^JViMfctt 2 . 
3 3 N ^U-hSM0. 4 5T-±S&ftti:2. 7 8. 

3 4 0 x $7X^0. 4!Sfi:% N 
£D^W ^S*6II%©«fi 2 9 5mP a • s> 
WfiMl. 3mnreftoTflW(II6 0 . 4 mmtfe 
a#»»***V^>B«W**K:0. 031 
*XWT\ Ca#0. 0 0 5gl% MgliO. 004 
f?fi%. Felot5ppm, S^-bf^SMT'o^t 
^VSIi^n^no. 7 5i:0. 1 6T?&D±S&g£> 
3 3% 7-trh>ffliil^l4ai% SSV4^S 

*I4 0. 9. MXttO. 5. »83*tt9 2. 9%, T 
gl*15 3°Cs i&£glb%&Stt 3 . 9J/go 

: tm**-fr/t/*vi>#j 

*9 ;V= 6 0/10/3/2/5 

i£*46 0 5 

t;PD-^7-fer-b7Dtrt^-h^l/-h : 7 
-fe*\>HB«*2. 4BT»!)7PM*-M»K0. 
2 07?7f l/->SifiO. 0 9TJ» 2. 
7 5, *5S¥±9S-&S3 9 0> ^Tk^O. 311% / 
fVV^D^ F«K4i6UX(DttK 3 2 OmP 
a'S.f^ll. 6mmtfeoT^i*fiiO. 5 

0. 03!Mfi%feJlTx Ca^O. 0 0 6S 
MgiiO. 0 0 5KS%, Feli4ppm. 6ffl 

tiO.76,O.07J:0.0 4-Cfe^^:g«lS0 3 2%. 

^«©Jtttl. 2^xn-*^>f«y^^tt0. 7. 
^"fXttO. 4s 2BJSI^9 5. 3%s Tgttl 5 O-Cs 
tsaft»lft*li 3 . 7J/g 6 

®m:t&®S 0 1 :»8^iV/7^h>/^^^- 
fr/x.* S—fr/furtJ—fr/.-?* J—JU= 5 5/1 
0/5/5/3/2 
et#6 0 6 

^;i/D-^7-fer-f7P tr^-^-f^^U— f : T 
•fe^;VSlftK2, 4 2tfet)XDM*-hSfeS0. 
18t7>)l/-hSM0. 0 8 -e* t>±aMft«t*2. 
6 8s tt8.¥*%mG&3 Z Os ***0. 4S^%> * 
?-l,>£o^ H«»*6Ha%0«fiS 2 9 OmP 
a*s, ?*S8?S1. 2mm-£&-z>xmm<%£0. 4 

U>ittt*C0, OSKSXfills Ca^O. 005 
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MgttO. 0 0 3IS^ FeliSppm, 6 

HLT^f-)vmtru tx-fr&jstify □ -f ;v*tt*ft 

ftlO. 8 0, 0. 06k0. 0 3T*D^figl2S0 3 

0. 9, 'WXftO. 6, 293*1*9 2. 6 %> Tgtt 
1 4 eAft«Milt4. 4J/go ■ 

m$k : Upb^ o ^ * ^-^/ 

x^y-;i//^^-;v=6 0/1 0/3/2/5 
K*46 0 7 

t^n-X7-bf-hMVD>f;i/ :7-fef-;VE&K2. 

2. 7 8.*SK¥^S^«3 3 0>^^0. 3B1% 
^fU>?D7-f F«fl[*6 J H«?5co«5a: 3 0 5mP 
a-Ss ¥*9tt*Sl. 3mmt:*oTffl^{S^0. 4 
mm^&£«9#s SMMHttfc/*!/ U >W4#fc 0 . 0 
2JMM6fin\ Ca#0. 0 0 6!Sfi%s MgliO. 0' 
0 4gf% Feli3ppm, 6tfLT±T)V&£j<iV>n 

4 jvSfcWJvpno. 08ho. l 2-?fct>£«»*© 

3 3% N IP-fe V>fflffi#te8S?£%, 
tt¥J9^F»©tbte 1 . 0s :nn-*x>f V^y^* 
14 0. 7 s MXIiO. 4> »HftH:9 3. 8 %x Tg 
iil5 0-C s tta<bftttftl±4. 6J/go 

h>/**>>--;v/:/*->— /v=3 5/2 0/1 0/5 
/5/5 
W& 6 0 8 

2. 5 5T!&0^>^;VBifcK0. 1 0T±IMtt 
2.6 5s «*TO1^2 9 Os ^?J<^0. 4S11 
^V>^D7-f 6 3 2 OmP 

a • s, ¥*9tt?«l. SmmTfcoTfit^ilMO. 4 
mmt»»»*. »#Bft*fc»M:»l««:0. 0 3 
Rft%«T. Ca^O. 0 0 5gl% MgttO. 0 0 
3^S%s Fei44ppms 6 fltr-fe 
Xl**n*ix0. 8 3 k 0. 0 5T:&>>±B&Sa>3 3%. 
r-lr h>J*iti#l*9S?fl:%s 

?&<Dtt\Z 1 . 3s >fiD-*^^>7^XttO. 5> 
<^-f XteO , 6, $8B8ffte9 3. 4 %s Tgttl5 3°Cs 

MMb*M*i*6. 2 j /go 

h>/^^y-;i//^^^-;V=3 5/20/10/5 
/5/5 

mmm 1 1 o 1 © ( 1 - 1 ) iz&ux, wai#jA 

tSSt^i^lt !£SE#J1 k£<|i0t$£bT#&fi5© 
t;VD^7^U-b7i'^a)S|7 0 1-7 1 2£fE 

K»7 0 1-7 l 2*^moffffi*&£%o?miE 
bfckcis tttti 0 l fcH«Cffft&»*©£tttt, 

•To 

£047 0 1 : h ij7i-il/7t77x-h/y7x- 



^ ii-)vy*X7 ^— h = 0 . 8/1. 6 
54*47 0 2 : MJ* (hN vrnK^7x=/l/) 7 
*X7x-b/^^f;V7^U-h=l. 2/1. 2 
|S*47 0 3 : hU7f;V7*^7x"h = 2. 4 
SS7 0 4 : o-7^r^x>ihU7f;v=2. 
4 

SW47 o 5 : xf-;V7* y;wt?\n/i"J n 1/~ h/ h 
y 7 b= 1 . 6/0. 8 
U*47 0 6 : l> (2-xf;i,A^y;i/) y$v-y = 
2. 4 

£t*47 0 7 : ;w^i*-7-b^— 
h = 2. 4 

§t&7 0 8 : ^^>^^U^U Y—^v-V^T^z'r- 
W7?-U-b = 2 . 4 

553ft7 0 9 : ^ JW^irT-fe^— h = 2 . 4 
tt»7 1 0 : y^'J^P^r h 7 7tr- h = 2 . 
4 

SW7 11 : V^bT*>HJ7-fe7 1 -h=2. 4 
tt»7 12 : h U7xz;i/7t^7x-h/^7x- 
jVt7x^7t^7x- b/S? h «;/fD-;i/7DM 
>7 1 h^T-b7 1 -h = 0. 4/0. 4/1. 6 

mmms 

mmmi(Duni 010(1- ntc^Ts uvsua, 

UVb*TB<DUV*J (UVfflSJRfcft&gB*) 
-^Ti'b — b^^;i/AI£*4 8 0 1-80 5*fMBbfco 

fc&s ;v(4s SlSK0 7^vAfii)U oo 

kh 801-805 i (onm^m^^mm 

b£kCl3. KH1 0 1 kH»fc«*ifc*«<D5Swa£x 
Wffiifo&s Re N MMX$:tt5t;VP-^7'>l/ 
-To 

&*48 0 1 

UV^J : 4-lf*- (n-^^^;W^) -6- (4 
-hHD^y-3,5-^-ter t - 73^7- U ) 
-1, 3, 5-h'J7v> / 2 (2* -tHD^i/ 
-3' , 5 '-y-tert-7f;i/7x^l/) -5- 
yDM>yh'J7*;-;K (2(2* -tKD*i/- 
3* , 5 «-s;-tert-7UV7x^V) -5-* 
DM>*/H)7^ / 2, 6-y-tert- 

r/^iz-p-^W— ;v=o. 15/0. is/o. l 
smeo2 

UVSJ : 6-^-tert-7T;v-p-^^7Hb 
/ ^V^^UysU^^-T-h^*^ C3- (3, 5- 
y-tert-7rJV-4-tFD^ry7x^) 7D 

ear.*— lO / hyxfuvyu^- C3 

- (3-tert-7r^-5-^W-4-tFD^r 
is?*~)\,) ^D^^-^-hD =0. 1/0. 1/0. 
1 

S^8 0 3 

UVffl :2, 6-^-tert-7^-p-^l/V 

/ ^>^^'J^ U^;i/-T- h5*^C3~(3, 

5-t^-t e rt-7fJb-4-b FD^y7xr;v) 
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C3- (3-tert-7W-5-^^-4-tH 
D^r^>7x-;i/) zrw**-Y^ = 0. 15/0. 

1 5/0. 1 5 
15*48 0 4 

UV3J : 1, 6--^r^>^^-;V~t:^C3- (3, 
5-^?-t ert-/f^-4-t FD^>7i-Jb) 
7"Dt:^*-hD / 2, 4-tT*- (n-**?*^ 
-6- (4-t KD*5/-3, 5-^-tert 
-7^7-9/)-l,3,5-hU7y> / 2, 
2 -*-*-S>xf- C3- (3, 5-^-ter 

= 0. 2/0. 1/0. 1 
I£*48 0 5 

UVftJ :N, N' -t^ C3- (3, 5-^-ter 

fcK^> / MJ* (2, 4-^-tert-7f 
^7x-;i/) 7*^77^ = 0. 2/0. 2 

mmm i ©sm i o i© d - d t^wr, c, 2 h 2 

s OCH 8 CHjO-P (=0) - (OK) 2&&XJ-irx- 
*&m<D*zftV-7,7isl' — V7 4 ;Vi»^J|s49 0 l-~9 
9 0 1 ~ 9 0 7 ©rFffi^ffit^oTsfffi 

Lfetci^x smi o 1 fcn«cffinfcs?fi©^^ 

7 -f ;va®#U 7 -f 7 -f ;vz*©»#rg>Mfc, 

WS8M4> Rev Stf'M X4St5^^n-^7i' U 
-h7^MT*ot„ SaEK:iBm©IS^(iHSaJ«:^ 

To 

SiS*4 9 0 1 

MffiD : {C I2 H 2S 0 (CH 2 CH 2 0) 6 ) 2 -P ( = 
0) -OH / ®5B*=0. 01/0. 02 
S£#4 9 0 2 

MNHH : C 12 H 2B OS0 3 Na / 5/a.«>B=0. 
0 2/0. 0 2 
SS&9 0 3 

mUM : MM y7D^7i»V^^7t>8^ 
M;>i?A/7:£>&=0. 0 2/0. 0 0 5 
K#9 0 4 

HUStSI :7DDgf&/?D;i,£jg.#K=0.0 2/0. 
0 0 5 
K**9 0 5 

MttSJ : 4-*3-)l>7t> )Vm/m&®= 0. 0 2 5/ 

0.005 

SS&9 0 6 

M«» :7X^5 5 > = 0 . 0 2/0 . 

0 1 

SS^9 0 7 

Mltftl : 7^/<5¥>B7> ; E=*i/W ^> = 
0. 0 2/0. 0 1 

nmi i o 

SliStfy 1 ©SS*4 101®<l-2) MB • 5IHiS: ( 
TI3©x« (10-2) C«Braw*M*» SJSfllli: 
± < |S)t$t: LT*fe^©-b;VD -7 T ^ P - h 7 4 )\>k 



&M1 0 0 l £#SgUfco fcfc. &M7.>r-M±. S£i£ 
^Kt) 7 4)Vlx&& 1 5 0mt6i>^- JMrfyffibfc. 
IW1 0 0 1 *^0Jl©FFtt*«fcS£oTe i HffiUfci: 
SHioi fcf3*$£ffiftfc&iR©£S&. 7 -r ;v 
A®tt, 7^;vA§isiXKs 7 4)\<i*a)ffiVx8M. mm 
JIMS, Re, auMX«fn-b;i/D-^7^u-h 

(io-2) sga? • aiixg 

mm bfc8?ifc£* > * *o *c7K> 7*ffioT 7 7 U i 

—If bfflbSS^SIiabfco coi§o^*'Ji-i»:E 
\±0. 5 5MPat*5L 77'Jj.-«U £/»;=i>3j- 

>5 2 0 0*C-eilDfSkLfc. y-v-iry h rt^JSittt 1 m/ 
sectU 7 7 D A-rttWaJBfcVJSfflHraiHtt 1 
2 08>T?feofe, 77 'J j.-*tBfcH-7ld:, Sf>JtI?Ti 
■&S4JIAUfcyt^s' h#§BBWt:<k?) 5 O'C^TfJn 
^6C2MP a©lmJET-r 1 3 0*C^l»*nJBHx 

fc„ in^KJAi 5^-e$)o7co $e>c 1 2 o-ca-effl 

KfcTtftSSPJLg 1 0;um©SSSg£8J$ai7>r 
Siiia$*7co C©PS, flmi&Ettl. 5 MP a, 2 
ftffiji 1 . 2 MP a b. Lfc.^HCBg$n«.7 4 )\>4>-, 

C0ttifc*>©£#JEU {Si^a&ffl©Sy«£«SI£-£5 

fcto©-^-*"?-^ h&#-r 3t>©**tj/sbfc. 

1 1 

msm 1 ©KM 1 0 1 © ( 1 - 4 ) MJiXflfc. TIB© 

iixg (ii-4) s«ii-i±> musm 1 i:£ 
< w&vl bt jjse^ig©* — 7 r b 7 ;v ass 

js(1101 4^®Ufc. *:*3x HJK7^-;Hi, 

S5 7^;i'Ali'l 0 0 0mt*;li^^-;i'tailfe. 

s*ti i o i ^mmwii^m^m^n^xmmLtzi: 

zz, STO l o l i:Pit$cffiafcSa©^tts 7*;v 

AS*, 7^;WAglSilSM> 7^^A©W«fgCK% its 
Re, M^X4^t5-b;i-D-^7->l/-h 

( 1 1 - 4 ) Jfcffi 
J&WT7 h -V7^ V7F*3© h*— 7tt> liRtfttfflW^r 
^vrtJSJtfi^T^^T-© l&WE.Mf0. 8MPa 

" (c^^xtac-^ 4 

flJ»*ff-3fe.ilSK=¥75t«>7tt§W 9 9 . 2 %, 
ttiafiO^ib* 0 . 5%felT©«tlfeTrfeofeo Sfc, R± 
ttiffTJlil. 5MPat$r5fe. 

T'-bT 1 — h©KJ?*s8 0>umi:^.5«t-5t:, ^SgffiD 
©t;i/D-^h'J7-bf-h h--7"©8K«£i8gb£<> 
«SJS^ ©DSt3k:»iJ:MiE-&l§*^bT«inS'J (^«^ 
(=M7-fS(eg2 0nm) 0 . 1 g SfiB i: SI 

^^;nKfigp* i ?)'&sis-&^i) *s^u m^oma 

(2 (2 r -b KD*>>- 3' , 5 '-i^-tert- 
7?;i-7x=^) -5-7D>i/^>Vh »Jr^— ;u 
0. 2MftgP)*^inbfc. ^-f> 74— K7"n s»7. 
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M*mffiLZ^%<b<D*&% Vtzo C©fc- hXfr Hi 
^»ISS b & 7-D ^ 7 A !Z «fc t) S?Sg > :?*©& 

ttHfe?* JUAT5 0mm®ft£ejS©2£©J£*M 
tt 1 ^mWpg-efe K>, «i»^Jff55K0S7c«/hffiO^tt 3 

«U*»f»fltW:Pi41.JI#± 2%ftlTs 1 %WT«c 

^-f © 1 ttflBjCJi^ETSfci!)©?-* W^-feSS b 
fc. c©MS^^>^-©MES<±««i}ibf- 
l~l 0 0 0mPa©EE?jM£ff>JDT-££.};-5£&o 
T^T> at51^l'^fcr-h-lCiiBbTiSSA»oI^*)©T- 
?®ISC, bf-K©S^3!)S5~4 OmmtCfc-Sxfc 
•5«JE73^Cia^bfc 0 £fc^*>;t-fflS&&«JIgJ5 
M)H©sr^ ©SiBliSKJ; t) * IS < iS^ST- # -5t8«4^ 
fflibfcfc©-efeofcc 

1 2 

ggis^j i ©us** i o i © ( i - 6 ) mM&mfo ( 1 - 

7) SIKSlgSSU (1-8) 7^*-ffli£'?£*B 
xa ftfK T§S© (12-6) SKg£J*tk (12-7) 

mm#.mjLU%v (12-8) ^><?-}©i3 • ftrnxm 

Jg©-t;bD-^7>>l/- hr^i/ASW 1 2 0 l£tt§3 

3 0 0 OmfcJS^^^— ;i/T-^ilbfeo MfcBtl¥# 4 0 
vm^ lOO^m, 1 2 0 mi: ft 3 £-5 IBtfSC 
btlS^1 2 0 2, 1 2 0 3, 1 2 0 4£#lSbfe. 
Stai201~1 2 04 *^Sfi0iJ 1 ©SIHffi7??££«£^T 

wstLittc?, swi 0 1 tra^icfgnfe^©^ 

tt, 7-f;|/AI«, 7-f JVASISIfilfes 7-<.N>A©if#r 
KKs Wfi8M^ Re; MM X£;£-f 3-fe;i/D— x 
T5/l/-h7^;UA-r-$.ofe. *HECI3*©a^»4S« 

(12-6) »tiE£## 

y^iP6?gffi$ftfe3Stt«Sffl©h--7-tt> 5£#&fc 
UTBg**3nK M2. lm©^8«©H7A4«fflbsii 

^SrfTo&c K5A©Sffia$tt0. 0 1vumJ£TFlC& 
5£-5l;:flf®bfct>©£{s&filU 5 0/*mJ£U:©t>* 
-;H±tf$rt-<fc !>, 1 0-5 0/(m©t>*-Mill 
/m*&LT. 1 0^mfe(T©tr>*;-;K±2ffl/m 2 tl 

8 Om/^-iiftS^-JfCh-vAOlHllESC^ia^bfc. * 
fcEtK? Ufc}\ 2 0 OyumJilT-e&^v HteA-7^2% 

(12-7) 8UI?£*» . 
ffi^X. K5A±7?3 2 0' @]«Ebt^iP$h.^Hbb 

;VAi; bTftJ^®te»nfe. tit, M^5l^fe7^;WA 
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10kgf/mt*»)> 3£*ftt5£Slc:*tb-C!»J^Ji*!)51 
SJil. 1 StelcgSJtbfc,, 

(12-8) 5 1 • KSlg^ft 

mm C J; >> f£« bfc 0 ? > * -©SM&fck^ x fr<-\ 
*©27-D>ry hffijtSSS&fctO. 5%WTtffeofco 

^#±-c©igjaa«tt^2 0 o«fi%i£ssip^ 
%,m®.um±i4 o"c-c*?), &*&&*>*>©&}££&« 

jgtl*7 0Kcal/m ! • hr -"C-trJfcofe. ?£*&&© 
#:XiffifiSti-3 O^COSa^pU^iSSiibfeo x>*-f*l 
-e©¥$J&*fc»gte 1 2 0«fi%&SgifM§&|/ ; 9--ri& 
ofc„ ^^^-©iblPTJIi^^^ArtffiSeiS^fitt 
1 5BiWC*ofeo T^-rtTttiBaSbo^*! 
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